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ABSTRACT 

A p i l o t  trawl survey program, i n i t i a t e d  i n  1980 t o  assess  Tanner crab,  
Chionoecetes ba i rd i ,  populations continued during 1982. Surveys were com- 
pleted in  the North Mainland f ishing section of the Kodiak Mangement D i s t r i c t  
and in the Chignik Management D i s t r i c t .  Sampling e f f o r t  was equal t o  or  higher 
than on previous survey years.  Many more crabs were captured in 1982 than on 
previous surveys. Much information was gained on small s ized ( <  115 mm cara- 
pace width) crabs which was one of the main objectives of the project .  Repro- 
ductive potential  of the female portion of the population seems t o  be i n  a 
heal thy s t a t e .  

Population indexing surveys using pots were conducted i n  the Kodiak and South 
Peninsula management d i s t r i c t s  in 1982. In Kodiak, a l l  stocks of legal s i z e  
crabs showed increases in r e l a t i ve  abundance with a substantial  d i s t r i c t -wide  
percentage increase from the 1981 survey (+ 121%). The increase was a r e s u l t  
of excel lent  recruitment. Kodiak female reproductive potential  remained healthy 
in 1982. In the South Peninsula Management D i s t r i c t ,  a1 1 categories of crabs 
showed declines in r e l a t i ve  abundance in 1982 with a substant ia l  decrease in  the 
abundance of legal s i z e  crabs ( -  52%). The female portion of the population 
seemed t o  be reproductively healthy in 1982. 

Observations on the 1982 commercial f i shery  showed increases in the harvest 
(13% - 280%) in a l l  management d i s t r i c t s  except Chignik which regis tered a 
s l  i ght decline (10%) from 1981. Ef for t ,  in terms of vessels  f i shing and numbers 
of pot 1 i f t s  increased in a l l  areas of the Westward Region in 1982. 

Studies on Black Mat Syndrome (Tr ichomar i s  invadens) have shown a highly area- 
spec i f i c  incidence of infect ion.  The disease i s  uncommon in the bay areas  while 
crabs from offshore areas may show an infect ion r a t e  as  high as  60%. 



EXPLANATION OF TERMS 

Newshell (NS) 

O ldshe l l  ( 0 s )  

Very o l d s h e l l  (VOS) 

M o l t i n g  

Sk ip  m o l t  

Crab Measurements 

S ize  and Age Groups: 

P re - rec ru i  t Fours 

P re - rec ru i  t Threes 

P re - rec ru i  t Twos 

P re - rec ru i  t Ones 

Recrui  t Legals  

Pos t - r ec ru i  t Leqal s  

- Hard exoske le ta l  animals.  The do rsa l  s i d e  of t he  
carapace i s  browni sh-red. No apparent  s c r a t c h i n g  
on v e n t r a l  s ide .  Epi fauna i s  absent o r  l i m i t e d .  
D a c t y l i ,  p te rygos tomia l  and b r a n c h i a l  sp ines  sharp. 

- An apparent skipmol t. Carapace i s  hard  and brown- 
i s h .  The t h o r a c i c  sternum and v e n t r a l  s i des  of 
t h e  l egs  have ob ta ined  numerous sc ra tches  and 
abras ions.  D a c t y l i ,  p te rgos tomia l  and b r a n c h i a l  
sp ines a r e  worn. Epi fauna may be p resen t .  

- An obvious sk ipmo l t .  Carapace i s  hard, dark  brown 
t o  b l a c k i s h .  Thorac ic  sternum and v e n t r a l  s i d e  o f  
l egs  w i t h  m u l t i p l e  sc ra tches  and abras ions .  Under- 
s i d e  of l egs  may be dark  yel low-brown. D a c t y l i ,  
p te rygos tomia l  and b ranch ia l  sp ines h e a v i l y  worn. 
Epifauna most always p resen t ,  e.g. l a r g e  barnac les.  

- A l l  p h y s i o l o g i c a l  events l ead ing  up t o  ecdys is ,  
i n c l u d i n g  ecdys is .  

- A c rab  which has n o t  mo l ted  i n  more than 12 months. 

- A l l  c rab  measurements, e.g. 5 69 mm, r e f e r  t o  
carapace w i d t h  (C. W. ) un less  o therw ise  noted.  

- Male Tanner crabs 5 69 mm i n  carapace w i d t h  and 4 
o r  more m o l t s  f rom a t t a i n i n g  l e g a l  s i z e  w i t h o u t  
s k i p  m o l t i n g .  Note t h a t  t h i s  group i n c l u d e s  pre-  
r e c r u i t  f o u r ,  f i v e ,  s i x  and younger crabs.  

- Male Tanner crabs 70-91 mm i n  caranace w i d t h  and 
3 mo l t s  f rom a t t a i n i n g  l e g a l  s i z e .  

- Male Tanner crabs 92-114 mm i n  carapace w i d t h  and 
2 m o l t s  f rom a t t a i n i n g  l e g a l  s i z e .  

- Male Tanner crabs 115-139 mm i n  carapace w i d t h  and 
1  m o l t  f rom a t t a i n i n g  l e g a l  s i z e .  

- Newshell male Tanner crabs 140-164 mm i n  carapace 
w id th ,  r e c r u i t e d  t o  l e g a l  s i z e  i n  y e a r  o f  capture.  

- O l d s h e l l  and very  o l d s h e l l  male Tanner crabs 140- 
164 mm and a l l  males > 164 mm i n  carapace w id th .  
Have been l e g a l  s i z e  a t  l e a s t  one yea r .  

To ta l  Leqals - Male Tanner crabs > 139 mm i n  carapace w id th .  



PILOT TRAWL SURVEY 

I n t r o d u c t i o n  

One o f  the  r e s p o n s i b i l  i t i e s  o f  t he  Alaska Department o f  F i s h  and Game (ACF&G) i s  
the  assessment o f  k i n g  (Paralithodes camtschatica) and Tanner c rab  (Chionoecetes 
bairdi) s tocks  i n  t he  Western G u l f  o f  Alaska. Data ob ta ined  f rom t h e  assessment 
program a r e  used t o  es t ima te  t he  annual abundance o f  l e g a l  male crabs and pre- 
d i c t  r e c r u i t m e n t  t r ends  2 t o  4  years i n  advance o f  crabs a t t a i n i n g  commercial 
s i ze .  These es t imates  and p r e d i c t i o n s  a r e  u t i l i z e d  by t h e  ADF&G t o  e s t a b l i s h  
annual ha rves t  l e v e l s  and ha rves t i ng  s t r a t e g i e s  i n  o r d e r  t o  o b t a i n  optimum y i e l d  
under management p o l i c i e s  enacted by t h e  Alaska Board o f  F i s h e r i e s  and t h e  Nor th  
P a c i f i c  F i she ry  Management Counci 1  (NPFMC) . 
I n  1973 an exper imenta l  crab s tock  assessment program was begun which used spec ia l  
c rab  po t s  t o  s imu l taneous ly  c o l l e c t  k i n g  and Tanner crabs. The exper imenta l  
des ign  c a l l e d  f o r  sampl i n g  the  crab s tocks  through one 1 i f e  c y c l e  o f  crabs, 
r ough l y  8  t o  10 years,  so t h a t  t h e  method cou ld  be adequate ly  t e s t e d  and evalu-  
a ted.  The t e n t h  yea r  o f  t h e  c rab  p o t  index program was completed i n  August 1982. 
Some problems assoc ia ted  w i t h  us ing  po t s  as a sampling t o o l  f o r  t h e  Tanner c rab  
have been i d e n t i f i e d :  ( 1 )  C a t c h a b i l i t y  o f  crabs i s  v a r i a b l e  and dependent on 
c rab  s i ze ,  a t t r a c t i o n  t o  a  g i ven  b a i t ,  and a b i l i t y  t o  escape f rom a p o t  they  have 
entered;  ( 2 )  Determin ing t h e  f i s h i n g  power o f  a  p o t ( s )  o r  f r a c t i o n  o f  t h e  popula- 
t i o n  captured pe r  u n i t  t ime  and area i s  a  complex and d i f f i c u l t  t a s k  f o r  which 
c u r r e n t  methodologies have produced v a r i a b l e  r e s u l t s ;  and ( 3 )  Tanner c rab  behav- 
i o r a l  t r a i t s  a r e  such t h a t  crabs one o r  more years  away f rom e n t e r i n g  t he  f i s h e r y  
do n o t  appear t o  be captured by success ive surveys i n  a  manner r e f l e c t i n g  t h e i r  
subsequent p r e d i c t e d  abundance as r e c r u i t s .  

Whereas po t s  have h i s t o r i c a l l y  been used t o  assess c rab  s tocks  i n  t h e  Gulf  of 
Alaska, t r a w l s  have s u c c e s s f u l l y  been used by t he  Na t i ona l  Mar ine F i s h e r i e s  
Serv ice  (NNFS) t o  assess c rab  s tocks  i n  t h e  Be r i ng  Sea (Reeves 1979). The need 
f o r  b e t t e r  assessment data,  p a r t i c u l a r l y  f o r  p r e - r e c r u i t  Tanner crab,  has gen- 
e ra ted  i n t e r e s t  i n  the  use o f  t r a w l s  as a manaqement t o o l  i n  t h e  Western Gulf  of 
Alaska. An exper imenta l  c rab  s tock  assessment program was dev ised  whose o v e r a l l  
o b j e c t i v e s  were as f o l l o v s :  ( 1 )  Tes t  t h e  f e a s i b i l i t y  o f  us i ng  t r a w l s  t o  assess 
t h e  abundance of Tanner c rab  s tocks  i n  c e r t a i n  areas o f  t h e  Western Gul f  of  
Alaska where l i t t l e  o r  no s tock  assessment i n f o r m a t i o n  i s  a v a i l a b l e ;  ( 2 )  Con- 
t i n u e  t h i s  f e a s i b i l i t y  s tudy f o r  a t  l e a s t  2  years  t o  determine t he  r e p r o d u c i b i l i t y  
of r e s u l t s  i n  terms of es t ima t i ng  l e g a l  male abundance and p r e d i c t i n g  r e c r u i t m e n t  
t rends ;  and ( 3 )  Evaluate t h e  p r a c t i c a b i l i t y  and c o s t  e f f e c t i v e n e s s  o f  us ing  t r a w l s  
i n  p l ace  of  c u r r e n t  po t  assessment surveys by s imu l taneous ly  survey ing  c e r t a i n  key 
areas u s i n g  b o t h  methods. 

M a t e r i a l s  and Methods 

The NMFS has had some success i n  assessing crab s tocks  i n  t h e  Be r i ng  Sea us ing  
t r a w l s .  I n  t h e  hope of m in im iz i ng  sampl ing problems we u t i l i z e d  gear  s i m i l a r  
t o  t h a t  used on t h e  NMFS survey ( O t t o  e t  a l .  1979). The n e t  used was a 400 mesh 
eas te rn  o t t e r  t r a w l .  It was cons t ruc ted  o f  36 t h read  10.2 cm mesh i n  t he  wings, 
60 t h read  8.9 cm mesh i n  t h e  in te rmed ia te ,  and a 96 th read  3.2 cm mesh codend 
l i n e r .  Headrope f l o t a t i o n  was p rov ided  by e igh teen  20.3 cm d iameter  f l o a t s .  The 



b r i d l e  cons i s ted  o f  45.7 m dandy l i n e s  (18.3 m s i n g l e ,  27.4 m doub le ) .  The doors 
measured 1.5 x  2.1 m, were o f  t h e  A s t o r i a  " V "  t ype  and weighed 340 kg apiece. 
Th i s  t r a w l  has an e f f e c t i v e  n e t  w i d t h  ( p a t h  swept) o f  about  12 m. Budget r e s t r a i n t s  
1 i m i  t e d  t h e  i n i t i a l  phase o f  t h e  s tudy ( i n  1980) t o  one area, namely n o r t h e r n  
S h e l i k o f  S t r a i t  (F i gu re  1 )  which i s  l oca ted  i n  t h e  Kodiak Management D i s t r i c t .  
Due t o  b e t t e r  fund ing  o f  t h e  exper imental  t r a w l  program, t h e  1981 survey was 
expanded t o  i n c l u d e  t h e  Semidi I s l ands  ( F i g u r e  2, no. 35),  Ch in iak  G u l l y  ( F i g u r e  
2, no. 14) ,  and no r the rn  S h e l i k o f  S t r a i t  ( F i g u r e  1 )  i n  t h e  Kodiak Management D is -  
t r i c t  and t h e  Chi gn i k  Management D i s t r i c t  ( F i g u r e  1 ) .  I n  1982 we concent ra ted  
our  survey e f f o r t  i n  the  No r th  Mainland f i s h i n g  s e c t i o n  o f  t h e  Kodiak Management 
D i s t r i c t  ( F i g u r e  2, no. 41) and t he  Ch ign ik  Management D i s t r i c t  (F i gu re  1 ) .  Sup- 
plementary sampl ing was done i n  Uyak and Uganik Bays ( F i g u r e  1 )  on t h e  west s i d e  
o f  Kodiak I s l a n d  w h i l e  w a i t i n g  f o r  b e t t e r  weather c o n d i t i o n s  i n  S h e l i k o f  S t r a i t .  

Each s t a t i o n  cons i s ted  on one, 30-minute tow (Appendix Tab le  1 ) .  Upon r e t r i e v a l  
o f  t h e  n e t  t h e  ca t ch  was weighed t o  t he  neares t  k i l og ram us ing  an e l e c t r o n i c  
crane sca le .  The con ten ts  o f  t h e  n e t  were emptied on to  t h e  deck (1980 and 1982 
surveys)  o r  s o r t i n g  t a b l e  (1  981 survey)  and a1 1 Tanner and k i n g  crabs were separ- 
a ted  f rom t h e  catch.  The remainder o f  t he  ca t ch  was sampled by b o t t o m f i s h  
research b i o l o g i s t s .  Among the  numerous observa t ions  made on t h e  catch,  da ta  
was ob ta ined  on t h e  number o f  species captured, t h e i r  r e l a t i v e  abundance, and 
r e l a t i v e  weights .  Tanner crabs were separated by sex, weighed, counted, aged, 
and i n  most cases carapace w i d i t h  (CW) was measured (F igu re  3 ) .  It should be 
noted t h a t  t h e  weights  f o r  Tanner c rab  were ob ta ined  by weigh ing a l l  i n d i v i d u a l s  
cap tu red  w h i l e  t h e  weights  o f  most o t h e r  animal forms were ob ta ined  f rom randomly 
se lec ted  subsamples o f  t h e  catch a f t e r  removal o f  t h e  Tanner crab.  Th i s  process 
p robab ly  r e s u l t e d  i n  some d i s t o r t i o n  o f  t h e  a c t u a l  r ank ing  by we igh t  o f  Tanner 
c rab  i n  t h e  p o p u l a t i o n  o f  l a r g e r  animals l i v i n g  on o r  near  t h e  s u r f a c e  o f  t h e  
benthos i n  t h e  survey area. Abdominal w i d t h  (F igu re  3 )  was a l s o  taken on j u v e n i l e  
females d u r i n g  the  1980 and 1981 t r a w l  surveys. I n  1982, male che la  w i d t h  ( F i g u r e  
3 )  was measured on many o f  t h e  crabs captured i n  t h e  Chign i  k  Management D i s t r i c t .  
Other p e r t i n e n t  da ta  were c o l l e c t e d  on egg c l u t c h  s i z e  (as percentage f u l l n e s s  o f  
t h e  brood chamber) and egg c o n d i t i o n .  The presence o r  absence o f  B lack  Mat Syn- 
drome was noted. Tagging was acconipl ished us ing  a carapace d a r t  t a g  and conducted 
d i f f e r e n t l y  on each o f  t h e  survey years.  Dur ing the  1980 t r a w l  survey i n  n o r t h e r n  
S h e l i k o f  S t r a i t ,  50% o f  t h e  l e g a l  s i zed  male Tanner crabs were tagged. S ince no 
t a g  recove r i es  from newshel l  crabs were repo r ted  du r i ng  t h e  subsequent commercial 
f i s h e r y ,  we suspected t h a t  we migh t  e i t h e r  be tagg ing  t o o  e a r l y  o r  were i n a d v e r t -  
e n t l y  k i l l i n g  crabs. So, d u r i n g  t h e  1981 t r a w l  survey, we tagged 100% of t h e  
l e g a l  s i z e d  o l d s h e l l  crabs. Crabs which showed new i n j u r i e s  o r  were m iss ing  many 
l e g s  were n o t  tagged. Old i n j u r i e s  and m iss ing  l egs  were noted f o r  tagged i n d i -  
v i d u a l s .  A l l  tagged crabs were re leased  w h i l e  on s t a t i o n  as soon as p o s s i b l e  
a f t e r  capture.  I n  1982 t agg ing  was n o t  conducted on t h e  t r a w l  surveys. 

The boats  cha r te red  f o r  t h e  t r a w l  surveys were t h e  25 m dragger  M/V COMMANDER 
(1980), t h e  30 m R / V  ALASKA (1981 ), and t h e  27 m dragger FI/V ROYAL BARON (1982). 

Upon r e t u r n i n g  t o  Kodiak, t h e  da ta  was s t r a t i f i e d ,  when f e a s i b l e ,  and p o p u l a t i o n  
es t imates  f o r  va r i ous  s i z e  and age groups o f  Tanner c rab  were generated us ing  t h e  
s tandard area-swept technique (Co lga te  and Hicks 1982). 

Using t h e  r e s u l t i n g  popu la t i on  est imates,  p r e d i c t i o n s  were made f o r  t h e  number 
o f  l e g a l  s i z e d  crabs t h a t  would be a v a i l a b l e  f o r  t he  subsequent commercial f i s h i n g  



Figure 1 .  Areas of the western Gulf of Alaska i n  which trawl surveys were completed or attempted during 
the sumner of 1982. 





Figure 3. Tanner crab, Chionoecetes bairdi  , mea~urement locations for  carapace 
width ( A ) ,  male right chela width ( B ,  ventral view) and female abdomen 
width ( C ) .  -5- 



seasons. These p r e d i c t i o n s  assumed an annual n a t u r a l  m o r t a l i t y  r a t e  of 20" and 
a resource e x p l o i t a t i o n  r a t e  o f  40;. Because o f  the  h i g h  inc idence  of s k i p  m o l t -  
i n g  i n  niale Tanner crabs , 115 CW ( i . e . ,  p r e - r e c r u i t  ones and o l d e r ) ,  p r e d i c t i n q  
r ec ru i tmen t  i s  n e i t h e r  accura te  no r  s t r a i g h t f o r w a r d .  I n  o rde r  t o  t ake  the  s k i p  
m o l t i n g  i n t o  account t he  f o l l o w i n g  formula was used t o  p r e d i c t  r e c r u i t m e n t  i n t o  
a  f u t u r e  f i s h e r y .  

Newshell < f ' s  140-164 rnm Recruitment Coefficient (RC)  = 
hewshel l  d ' s  140 164 mn + 01 dshel  1  ,ql 11 5-1 36 

Recrui  t ~ i i en t  C o e f f i c i e n t  (RC) x A 

where A = popu la t i on  es t imate  o f  115-139 mn males t imes 0.72 

( o r  1-112 years  s u r v i v a l  w i t h  an annual m o r t a l i t y  r a t e  o f  20%) 

RC = r ec ru i tmen t  c o e f f i c i e n t  ( f rom above) 

Resu l t s  and Discuss ion 

The f o l l o w i n g  a re  r e s u l t s  f rom the  1980 t r a w l  survey i n  t h e  No r th  Mainland f i s h i n g  
s e c t i o n  of t he  Kodiak Management D i s t r i c t  and t he  1981 and 1982 t r a w l  surveys i n  
the  same area o f  t h e  Kodiak D i s t r i c t  and i n  t h e  Ch ign ik  Management D i s t r i c t .  

Kodiak Management D i s t r i c t ,  1980-1982: 

Complete surveys were conducted i n  t h e  Nor th  Mainland f i s h i n g  s e c t i o n  i n  1980, 
1981 , and 1982 whi 1  e  p r e l  im ina ry  sampling was done i n  Uyak and Ugani k  bays on t h e  
west s i d e  o f  Kodiak I s l a n d  i n  1982. 

Nor th  Mainland. The Nor th  Flainland f i s h i n g  s e c t i o n  o f  t h e  Kodiak Manage~nent D is -  
t r i c t  i s  comprised o f  a l l  waters  between 58" 00 '  and 58" 51 '  N. l a t .  west of a  
l i n e  f rom 58" 51 '  N. l a t . ,  152" 45'  W. l ong .  t o  58" N. l a t . ,  154" W .  l ong .  The 
area has been s t r a t i f i e d ,  by depth, i n t o  t h r e e  s t r a t a ,  two o f  which a r e  surveyed 
(F igures  4, 5, and 6 ) .  Stratum I1  i s  t h e  area f rom 36.5 m through 146.1 ni on 
t h e  west s i d e  o f  t h e  Nor th  Mainland f i s h i n g  sec t i on .  St ra tum I 1 1  i s  t h e  area f rom 
146.2 m t o  t he  boundary o f  t h e  f i s h i n g  s e c t i o n  (approx imate ly  t h e  m i d l i n e  o f  no r -  
t h e r n  She1 i k o f  S t r a i t ) .  

The number o f  tows taken t o  survey t h e  Nor th  Main land f i s h i n g  s e c t i o n  v a r i e d  on 
t h e  t h r e e  t r a w l  surveys. A h i g h  o f  30 tows was completed i n  1980 w h i l e  t h e  low 
o f  17 was taken d u r i n g  t h e  1981 survey. Twenty-e ight  tows were taken  i n  1982. 
The low number o f  tows taken i n  1981 was t h e  r e s u l t  o f  a p p l y i n g  op t ima l  a l l o c a t i o n  
o f  s t r a t i f i e d  sampl ing based on t h e  s tandard d e v i a t i o n s  o f  t h e  1980 sampl ing 
scheme (Cochran 1977).  T h e o r e t i c a l l y ,  t h i s  would have a l lowed us t o  o b t a i n  a  
1981 survey comparable t o  t h e  1980 survey w i t h  fewer tows ( a t  l e a s t  i n  terms o f  
t h e  s t a t i s t i c a l  e r r o r ) .  Tow d i s t r i b u t i o n  v a r i e d  between each o f  t h e  t h r e e  sur -  
veys (F igures  4, 5, and 6 )  d e s p i t e  t he  f a c t  t h a t  a t tempts  were made t o  be cons is -  
t e n t .  Most of t h e  v a r i a t i o n  was due t o  weather and t i d a l  c o n d i t i o n s  be ing  d i f f e r -  
e n t  on each of t h e  t h r e e  surveys. Since n a t u r a l  c o n d i t i o n s  a re  f r e q u e n t l y  
marg ina l  f o r  t r a w l i n g  i n  S h e l i k o f  S t r a i t  many o f  t h e  tows were made whenever 
and wherever we cou ld  f i s h .  Sampling i n t e n s i t y  on t h e  t h r e e  surveys v a r i e d  f rom 
one tow /36.6 km2 i n  1982 t o  one tow164.5 km2 i n  1981 . I n t e n s i t y  on t h e  1980 sur-  
vey was s i m i l a r  t o  t h a t  i n  1982 w i t h  one towl39.2 km2. 

A l l  animal forms cap tu red  on t h e  no r t he rn  S h e l i k o f  S t r a i t  t r a w l  surveys were 
ranked accord ing  t o  t h e i r  r e l a t i v e  weight  i n  t h e  ca tch  i n  kg/hr .  Resu l t s  f rom 



Figure 4. Tow locations in North Mainland fishing sect ion,  1980 Kodiak Manage- 
ment D i s t r i c t  trawl survey. 



Figure 5. Tow locations in North Mainland fishing section, 1981 Kodiak Manage- 
ment District trawl survey. 
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Figure 6. Tow l o c a t i o n s  i n  Nor th Mainland f i s h i n g  sec t ion ,  1982 Kodiak Manage- 
ment D i s t r i c t  t r a w l  survey. 

-9- 



t he  1980 and 1981 surveys are  repor ted  elsewhere (Colgate and Hicks 1982). The 
r e s u l t s  o f  t he  1982 survey (Table 1 )  shows the  top th ree  p o s i t i o n s  i n  t h e  species 
rank ing  occupied by th ree  f i shes ,  wal leye po l  lock ,  f l a t h e a d  sole,  and ar rowtooth  
f lounder.  These species produced 631, 306, and 200 kg per  hour o f  towing, res-  
p e c t i v e l y .  Male Tanner crabs occupied f o u r t h  p lace  w i t h  179 kg/hr  and Tanner 
crabs e i g h t h  p lace w i t h  42 kg/hr.  Combining males and females, Tanner crabs 
would occupy t h i r d  p lace  w i t h  221 k g l h r .  

The Tanner crab p o r t i o n  o f  t h e  ca tch  was standardized t o  1.85 km ( 1  nm) tows. 
Crab catches i n  t h e  Nor th Mainland f i s h i n g  sec t i on  va r i ed  cons iderab ly  on each 
o f  t h e  t r a w l  surveys (Tables 2, 3, and 4) .  With t he  except ion  of j u v e n i l e  
females and p re - receu i t  f o u r  (and younger) males, t he  1982 catches were the  
h ighes t  o f  t he  th ree  survey years i n  every s i z e  and age group, male and female. 
I n  1980, 1,602 j u v e n i l e  females were captured (compared t o  1,071 i n  1982) w h i l e  
1,075 pre-receui  t f o u r  and younger ma1 es were caught (compared t o  830 i n  1982). 
Overa l l  5,968, 2,934, and 9,048 crabs were captured on t h e  1980, 1981, and 1982 
surveys, r e s p e c t i v e l y .  Catches o f  l e g a l  s i z e  crabs showed the  same t r e n d  w i t h  
354, 240, and 873 crabs captured, respec t i ve l y .  I n  terms o f  t he  male and female 
components, males accounted f o r  52% and 51% o f  t he  t o t a l  crab catch i n  1980 and 
1981, r e s p e c t i v e l y .  I n  1982, t h e  p ropo r t i on  changed w i t h  67% o f  t he  t o t a l  ca tch  
being male. Whi le t h e  change cou ld  probably be a t t r i b u t e d  t o  changes i n  tow d i s -  
t r i b u t i o n ,  t h i s  was n o t  obvious from a comparison o f  t he  h ighes t  catches o f  males 
and females on a tow by tow basis  (Tables 2, 3, and 4). O f  t h e  tope f i v e  tow 
catches f o r  male and female crabs th ree  o f  t he  t o p  f i v e  catches o f  each sex were 
from t h e  same tows i n  1980 and 1982, w h i l e  f o u r  o f  t he  top  f i v e  catches o f  each 
sex were from the  same l o c a t i o n  i n  1981. Th is  data would suggest t h a t  male and 
female Tanner crabs were f r e q u e n t l y  found i n  g rea tes t  concentrat ions i n  t he  same 
areas o f  t h e  Nor th  Mainland f i s h i n g  sect ion,  a t  l e a s t  i n  summer when t h e  t r a w l  
surveys were conducted. 

Looking a t  t he  male p o r t i o n  o f  t he  Tanner crab catch (Table 5 ) ,  considerable v a r i -  
a t i o n  was observed between s i z e  and age groups and between survey years w i t h i n  the  
s i z e  and age groups. The percent  o f  t h e  t o t a l  male catch t h a t  was l e g a l  s i z e  was 
11.4%, 16.2%, and 14.5% i n  1980, 1981, and 1982, r e s p e c t i v e l y .  W i th in  t h e  l e g a l  
s i z e  c rab  group, t h e  r e c r u i t  crab p o r t i o n  increased from 63.3% i n  1980 t o  80.7% 
i n  1982, a 17.4% increase.  

The s h e l l  age makeup o f  t he  male catches va r i ed  l i t t l e  between surveys i n  t he  
sma l l e r  s i z e  and age groups (Table 6 ) .  I n  the  p re - rec ru i  t one group t h e  percent  
crabs t h a t  were o l d s h e l l  i n  1982 decreased markedly from prev ious observat ions.  
Th is  group accounted f o r  10.7% o f  t h e  t o t a l  p r e - r e c r u i t  ones i n  1982 w h i l e  t h e  
same group was 26.1% and 29.1% o f  t h e  t o t a l  i n  1980 and 1981, r e s p e c t i v e l y .  A 
decrease i n  t he  percent  o f  p o s t - r e c r u i t s  t h a t  were o l d s h e l l  a t  t h e  t ime o f  t h e  
surveys was observed over t h e  th ree  year  per iod .  I n  1980 the  observed percent  
o l d s h e l l  ~ o s t - r e c r u i t s  was 82.9%, subsequently decreasing t o  59.8% i n  1981 and 
49.0% i n  1982. Th is  may n o t  be an accurate r e f l e c t i o n  o f  t h e  s h e l l  age makeup 
o f  t h e  p o s t - r e c r u i t  l e g a l  popu la t i on  s ince  very  few i n d i v i d u a l s  i n  t h i s  group 
were captured (16, 36, and 71 crabs - 1980-81 ). Overa l l  , the  she1 1 age makeup 
o f  t h e  t o t a l  male popu la t i on  changed l i t t l e  over  t he  th ree  survey per iods  (Table 
6) .  Newshell crabs accounted f o r  approximately 90% o f  the  ca tch  each yea r  w h i l e  
o l d s h e l l  crabs made up 9% and very  o l d s h e l l  crabs about 1% o f  t he  t o t a l  on each 
survey. 



Table 1. Common and s c i e n t i f i c  name, rank, and ca t ch  p e r  u n i t  e f f o r t  (CPUE) of 
taxa captured i n  t h e  Nor th  Mainland f i s h i n g  sec t ion ,  1982, Kodiak 
Management Di  s t r i c t  t r a w l  survey. 

Common Name S c i e n t i f i c  Name 
CPUE 

Rank kg /h r  

Wal l e y e  po l  l o c k  
F la thead  s o l e  
Arrowtooth f l ounde r  
Tanner c rab  male 
P a c i f i c  cod 
P a c i f i c  ha1 i b u t  
B i g  ska te  
Tanner crab female 
S a b l e f i s h  
Eel  pou t  
Eul achon 
Great  s c u l p i n  
Sponge 
Alaska p l a i c e  
King c rab  female 
Shrimp 
Dover so l  e  
King c rab  male 
Mud s t a r f i s h  
Dungeness c rab  
Longnose ska te  
Oregon t r i t o n  
Northwest neptune 
Sea Anemone 
Weathervane s c a l l o p  
H e m i  t c rab  
Skate 
Sea U rch in  
Spi nyhead scu l  p i  n  
Rougheye r o c k f i s h  
Longsnout p r i c k l e b a c k  
Rock s o l e  
S t a r f i s h  
K e n n i c o t t ' s  buccinum 
P a c i f i c  Ocean perch 
Octopus 
Bigmouth s c u l p i n  
Basket s t a r f i s h  
Yel low I r i s h  Lord  
G ian t  wrymouth 
Spiny d o g f i s h  shark 
Sea pen 
Searcher 
Smooth lumpsucker 
L y r e  c rab  
Dusky r o c k f i s h  
Scul p i n  

~heragra chalcogramma 
Hippogl ossoides elassodon 
Atheresthes stomias 
Chionoecetes bairdi 
Gadus macrocephal us 
Hippoglossus stenolepis 
Raja binoculata 
Chionoecetes bairdi 
Anoplopoma fimbria 
Fami 1  y Zoarcidae 
Thal eichthys paci f icus 
Myoxocephalus SP 
Phyl um P o r i  f e r a  
Pleuronectes quadrituberculatus 
Para1 i thodes camtschatica 
Order Decapoda (Suborder Na tan t i a )  
Microstomus pacificus 
Paralithodes camtschatica 
Ctenodiscus crispatus 
Cancer magister 
Raja rhina 
Fusi triton oregonense 
Nept unea 1 yrata 
Order A c t i n i a r i a  
Patinopecten caurinus 
Fami ly  Paguridae 
Fami l y  Raj i dae 
Class Echinoidea 
Dasycottus setiger 
Sebastes aleutianus 
Lumpenel la longirostris 
Lepidopsetta bilineata 
C l  ass As te ro ides  
Beringus kennicotti 
Sebastes alutes 
Octopus dofl eini 
Hemi tripterus bol ini 
Gorgonocephal us cary i 
Hemilepidotus jordani 
Delol epis gigan tea 
Squal us scanthi us 
Order Pennatulacea 
Bathymaster siqnatus 
Aptocycl us ventricosus 
Hyas lyratus 
Sebastes ciliatus 
Fami l y  C o t t i d a e  



Table 1. Common and s c i e n t i f i c  name, rank, and ca tch  pe r  u n i t  e f f o r t  (CPUE) o f  
taxa captured i n  t he  Nor th  Mainland f i s h i n g  sec t ion ,  1982, Kodiak 
Management D i s t r i c t  t r a w l  survey ( con t i nued ) .  

Common Name S c i e n t i f i c  Name 
CPUE 

Rank kg /h r  

No. spearnose poacher 
Sturgeon poacher 
Barnacles 
Squid 
Sea p o t a t o  
S te rn  ' s v o l u t e  
Green1 and ha1 i b u t  
Rex s o l e  
Ye1 1 owf i n s o l e  
S c i s s o r t a i  1 s c u l p i n  
Poacher 
Sna i l  f i s h  
Clams 
Snai 1 
Lamp s h e l l s  
Polychaete 
Sea mouse 
Nudi branchs 
Sea cucumber 

A g o n o p s i s  emmel ane  
Agonus a c i p e n s e r i n u s  
Subclass C i r r i p e d i a  
C l  ass Cephalopoda 
H a l o c y n t h i a  Sp. 
Arc tome lon  s t e a r n s i  
R e i n h a r d t i u s  h i p p o g l  o s s o i d e s  
G l y p t o c e p h a l u s  z a c h i r u s  
Limanda a s p e r a  
T r i g l o p s  f o r i f i c a t a  
Fami ly  Agonidae 
Fami ly  Cycl op te r i dae  
Class Pel ecypoda 
Class Gastropoda 
Phyl um Brach i  opoda 
Class Polychaeta 
Fami ly  Aphrodi t i d a e  
Order Nudibranchia 
Class Ho lo thuro idea  

Number o f  tows 

T o t a l  kg /h r  



Table  2. Number o f  Tanner crabs,  Chionoecetes bai rd i ,  cap tu red  p e r  1.85 km i n  N o r t h  Main land f i s h i n g  s e c t i o n ,  
1980, Kodiak Management D i s t r i c t  t r a w l  survey.  

Juv. A d u l t  T o t a l  P r e - r e c r u i  t P r e - r e c r u i  t P r e - r e c r u i  t P r e - r e c r u i  t R e c r u i t  P o s t - r e c r u i t  T o t a l  T o t a l  T o t a l  
Tow No. 0 9 Female Fours d Threes d Twos d Ones d Legals  d Legals  d Lega ls  d Male Crabs 

3 15 8 23 2 2 1 8 0 0 0 0 3 1 54 
4 22 4 2 6 17 10 2 3 0 0 0 3 2 58 
5 14 1 15 25 3 0 1 0 3 3 3 2 47 
6 3 4 3 3 7 2 4 1 1 1 0 2 2 29 66 
7 91 23 114 6 1 3 4 10 4 0 2 2 11 1 225 
8 8 11 19 3 1 3 1 3 3 6 14 3 3 
9 15 3 18 7 3 2 0 0 1 1 13 3 1 

12 77 81 158 36 23 84 80 2 9 9 3 8 261 41 9 
13 18 22 40 3 7 26 19 7 7 14 69 109 
15 6 13 19 1 1 4 53 50 3 5 3 112 131 
17 1 5 6 2 0 1 4 0 4 4 11 17 

I 18 
d 

8 0 8 12 3 2 3 0 2 2 2 2 30 
w 19 2 2 1 23 24 2 0 0 1 0 1 2 7 50 
' 24 12 0 12 8 3 0 0 0 0 0 11 2 3 

28 88 6 94 66 44 3 6 28 14 6 20 194 288 
29 91 477 568 0 52 83 96 2 2 3 1 5 3 284 852 
30 71 26 9 7 3 1 15 25 3 0 17 5 2 2 123 223 
3 4 21 1 1 21 2 159 16 1 0 0 0 0 176 388 
3 5 169 0 169 123 7 2 2 0 2 2 136 305 
3 6 3 6 8 44 34 3 1 3 0 4 4 4 5 89 
3 7 99 201 300 39 11 3 2 26 2 15 17 125 425 
38 20 229 249 12 19 98 151 20 19 39 319 568 
39 3 1 3 34 24 11 r) 0 9 0 0 3 5 6 9 
40 32 8 40 2 8 4 4 4 3 0 1 1 80 120 
4 1 10 9 19 7 19 2 3 0 9 0 3 1 50 
42 224 45 269 176 5 1 25 18 14 3 17 287 556 
43 32 6 3 8 4 3 3 10 3 8 2 3 3 2 6 120 158 
44 6 1 74 135 14 8 1 33 18 3 5 8 154 289 
45 8 4 3 87 94 3 1 15 52 19 0 19 21 1 298 

T o t a l  1,602 1,271 2,873 1,075 51 9 51 0 637 224 130 354 3,095 5,968 
- 



Table 3. Number of Tanner crabs ,  C h i o n o e c e t e s  b a i r d i ,  captured per 1.85 km i n  North Mainland fishing sect ion,  
1981, Kodiak Management D i s t r i c t  trawl survey. 

Tow Juv. Adult Total Pre-recrui t Pre-recrui t  Pre-recrui t Pre-recrui t Recruit Post-recrui t Total Total Total 
No. ? Female Fours d Threes d Twos d Ones d Legals Legals d Legals d Male C r a b  

Total 697 752 1,449 244 407 278 31 6 179 6 1 240 1,485 2,934 



Table 4 .  Number of Tanner c rabs ,  Chionoecetes bairdi, captured per 1.85 km in  North Mainland f i sh ing  s e c t i o n ,  
1982, Kodiak Management D i s t r i c t  trawl survey. 

TOW J U V .  Adult Total P re - r ec ru i t  pre-recruj  t P re - rec ru i t  Pre-recrui  t Recrui t  Post-recrui  t Total Total Total 
No. 9 9 Female Fours 6 Threes 6 Twos d Ones d Legals d Legals d Legals d Male Crab 

Tota l  1,071 1,940 3,011 830 1,026 1,302 2,906 7n5 169 873 6,037 9,048 



Table 5. Number of male Tanner c rabs ,  Chionoecetes ba i rd i ,  captured per 1.85 km by s i z e  and age group and 
percent  t o t a l  male catch i n  North Mainland f i sh ing  s e c t i o n ,  1980, 1981, and 1982 Kodiak Management 
Di s t r i c t  trawl surveys. 

1980 1981 1982 Percent of Legals 
Group1 No. % No. % No. % 1980 1981 1982 

Pre-recrui  t Fours 1,075 34.7 244 16.4 830 13.7 

P re - rec ru i t  Threes 51 9 16.8 407 27.4 1 ,026 17.0 

Pre-recrui  t Twos 51 0 16.5 278 18.7 1,302 21 .6 

Pre-recrui  t Ones 637 20.6 31 6 21.3 2,006 33.2 

Recrui t  Legal s 224 7.2 179 12.1 705 11.7 63.3 74.6 80.7 

I 
A Post-recrui  t Legals 130 4.2 6 1 4.1 169 2.8 36.7 25.4 19.3 
m 
I 

Total Legals 354 11.4 240 16.2 873 14.5 

Total Males 3,095 100.0 1,485 100.0 6,037 100.0 

No. Tows 3 0 17 28 

See "Explanation of Terms" f o r  Tanner c rab  s i z e  and age desc r ip t ions .  



Table 6. Number and percent  t o t a l  male Tanner crabs, Chionoecetes bairdi, measured by s i z e  and age group 
and exoske le ta l  age i n  t h e  Nor th  Mainland f i s h i n g  sec t ion ,  1980, 1981, and 1982 Kodiak Management I 
D i s t r i c t  t r a w l  surveys. 

- - 

N S 0s  VOS NS 0 S VOS NS 0s v o s  
Group No. % No. % No. % No. % No. % No. No. % No. % No. % 

P re - rec ru i  t Fours 1,066 99.3 7 0.7 0 - 374 99.7 1 0.3 0 - 819 99.0 8 1.0 0 - 
Pre- r e c r u i  t Threes 463 98.5 7 1.5 0 - 650 99.7 2 0.3 0 - 992 97.1 24 2.3 6 0.6 

Pre- r e c r u i  t Twos 436 94.6 24 5.2 1 0.2 391 90.9 35 8.1 4 1.0 1,138 90.0 115 9.1 12 0.9 

P re - rec ru i  t Ones 419 71.9 152 26.1 12 2.0 338 68.8 143 29.1 10 2.1 1,612 87.5 197 10.7 34 1.8 

R e c r u i t  Legal s 191100.0  NA - NA - 269 100.0 NA - NA - 6 3 4 1 0 0 . 0  NA - NA - 
I 
-I 

u Post-  r e c r u i  t Legal s 
I 

16 12.4 107 82.9 6 4.7 36 39.1 55 59.8 1 1.1 71 45.8 76 49.0 8 5.2 

T o t a l  Legals 207 64.7 107 33.4 6 1.9 305 84.5 55 15.2 1 0 . 3  705 89.4 76 9.6 8 1.0 

T o t a l  Males 2,591 89.1 297 10.2 19 0.7 2,058 89.1 236 10.2 15 0.7 5,266 91.6 420 7.3 60 1.0 



Female Tanner crabs captured on t h e  Nor th  Mainland surveys accounted f o r  48.1%, 
49.4%, and 33.3% o f  t h e  t o t a l  ca tch  i n  1980, 1981, and 1982, r e s p e c t i v e l y .  Among 
the  females 44.2%, 51.8%, and 64.44: o f  those caught were a d u l t s  i n  1980, 1981, 
and 1982, r e s p e c t i v e l y .  

One way o f  examining rep roduc t i ve  p o t e n t i a l  i s  by observ ing  t h e  r e l a t i v e  egg 
c l u t c h  s i z e  of females. I n  t he  N o r t h  Main land f i s h i n g  s e c t i o n  females w i t h  f u l l  
egg c l u t ches  (90-100% f u l l )  accounted f o r  54.8%, 66.1%, and 63.4% o f  t h e  t o t a l  
a d u l t  females on t h e  1980, 1981, and 1982 surveys, r e s p e c t i v e l y  (Tab le  7) .  How- 
ever, if those females t h a t  c a r r i e d  p a r t i a l  egg c l u t ches  were i nc l uded  94.4% of 
t h e  1980 survey females had egg c l u t ches  w h i l e  93.9% o f  t h e  1981 survey females 
and 96.7% o f  t h e  1982 survey females had egg c l u t ches .  The female r e p r o d u c t i v e  
p o t e n t i a l  showed l i t t l e  change over  t h e  3 year  p e r i o d  and i t  seems t h a t  i t  has 
remained i n  a h e a l t h y  s t a t e  throughout  the  per iod .  Of t h e  bar ren  females on t h e  
1982 survey 36.7% had ova i n  t he  ova r i es  w h i l e  63.3% had i n a c t i v e  ova r i es  and 
were those l i k e l y  bar ren  because of senescense. 

One reason t o  develop a t r a w l  survey f o r  Tanner c rab  p o p u l a t i o n  assessment was 
t he  d e s i r e  t o  o b t a i n  i n fo rma t i on  on sublegal  s i zed  crabs which would a i d  t he  
Department i n  p r e d i c t i n g  f u t u r e  rec ru i tmen t  t rends.  Th i s  i s  da ta  we have n o t  
been a b l e  t o  o b t a i n  us ing  our  c u r r e n t  popu la t i on  i ndex ing  program w i t h  po t s  s i nce  
Tanner c rab  behav io ra l  t r a i t s  a r e  such t h a t  crabs one o r  more m o l t s  away from 
e n t e r i n g  t h e  f i s h e r y  do n o t  appear t o  be captured by success ive surveys i n  a manner 
r e f l e c t i n g  t h e i r  subsequent p r e d i c t e d  abundance as r e c r u i t s .  The s i z e  frequency 
d i s t r i b u t i o n  of t h e  male component o f  t he  ca tch  showed i n t e r e s t i n g  d i f fe rences  
between t h e  1980, 1981, and 1982 t r a w l  surveys (F igu re  7 ) .  The s i z e  mode of crabs 
observed a t  60 mm carapace w i d t h  (CW) i n  1980 was seen a t  80 mm CW i n  1981 and 110 
mm CW on t h e  1982 Nor th  Mainland survey. These modes correspond t o  c rab  growth 
( th rough m o l t i n g )  f rom p r e - r e c r u i  t fou rs  t o  p r e - r e c r u i  t th rees  between 1980 and 
1981 and f rom p r e - r e c r u i t  th rees  t o  p r e - r e c r u i t  twos between 1981 and 1982. The 
magnitudes o f  t h e  s i z e  modes a r e  p robab ly  n o t  q u a n t i t a t i v e l y  i n d i c a t i v e  o f  t he  
year  c l ass  s t reng ths .  I n  t h e  example c i t e d  above t he  number o f  crabs observed 
a t  t h e  h e i g h t  o f  t h e  p r e - r e c r u i t  t h r e e  group i n  1981 was about 43 crabs, a 
decrease from t h e  55 crabs seen a t  t h e  h e i g h t  o f  t h e  p r e - r e c r u i t  f o u r  group i n  
1980. Th i s  was a 22% drop i n  t h e  magnitude o f  t h i s  year  c l ass  which cou ld  be 
exp la ined  by n a t u r a l  m o r t a l  i ty  between t h e  surveys. We have c o n s i s t e n t l y  used 
20% annual n a t u r a l  m o r t a l i t y  t o  our  r ec ru i tmen t  f o r e c a s t s  and cons ider  i t  t o  be 
a reasonable es t ima te  f rom s tud ies  o f  o t h e r  she1 l f i s h  (Bal  s i g e r  1974).  However, 
i n  1982 when t h i s  year  c l a s s  appeared i n  t he  survey as p r e - r e c r u i t  twos w i t h  t h e  
s i z e  mode a t  about 110 mm CW t h e  magnitude o f  t h e  mode was approx imate ly  30% 
g r e a t e r  t han  t h e  magnitude o f  t h e  1981 p r e - r e c r u i t  t h r e e  s i z e  mode. Th i s  would 
suggest t h a t  t he  1981 survey i n  t h e  Nor th  Main land was n o t  ex tens i ve  enough t o  
p rov ide  t h e  q u a l i t y  of  i n f o rma t i on  necessary t o  compare t h e  f requency d i s t r i b u t i o n s  
of t h e  t h r e e  surveys i n  a q u a n t i t a t i v e  manner. Only 17 tows were made i n  t h e  area 
i n  1981 w h i l e  30 and 28 tows were completed on t h e  1980 and 1982 surveys, respec t -  
i v e l y .  D i f f e rences  i n  tow d i s t r i b u t i o n  o f  t h e  surveys may e x p l a i n  ou r  i n a b i l i t y  
t o  q u a n t i t a t i v e l y  f o l l o w  year  c l a s s  s t r e n g t h  o r  decay through t h e  3 survey years.  
A p o s s i b l e  example o f  t h i s  problem may be seen by examining t he  growth h i s t o r y  o f  
t h e  yea r  c l a s s  o f  crabs which were observed as newshel l  p r e - r e c r u i t  ones w i t h  t h e  
s i z e  f requency mode a t  130 mm CW i n  1982 (F igu re  7 ) .  I n  1981 t h e  s i z e  mode f o r  
these  crabs was observed a t  105 mm CW as p re - rec ru i  t twos w h i l e  t hey  appeared as 
p r e - r e c r u i t  t h r e e  crabs w i t h  t h e  s i z e  mode a t  85 mm CW on t h e  1980 survey. The 
apparent g r e a t  s t r e n g t h  of t he  yea r  c l a s s  i n  1982 would n o t  have been expected 



Table 7. Number o f  female Tanner crabs, Chionoecetes bairdi, measured by s h e l l  age and percent  f u l l n e s s  o f  
egg c l u t c h  i n  Nor th  Mainland f i s h i n g  sec t i on ,  1980-1982, Kodiak Management D i s t r i c t  t r aw l  surveys. 

Percent f u l l n e s s  of c l u t c h  
Class Juveni 1 e 0 1 - 24 25 - 49 50 - 74 75 - 89 90 - 100 - 
She1 1 age N 0 VO N O V O N O V O O V O N O V O N O V O N O V O  

Number 1407 3 0 0 4 4 2 2 1  17 8 1 22 69 8 26 76 25 71 55 221 146 

% T o t a l  ( a d u l t s )  0.5 5.1 0.2 0.1 2.1 1.0 0.1 2.7 8.4 1.0 3.2 9.2 3.0 8.6 10.3 28.8 17.7 

% b y  c l ass  5.6 2.4 3.8 12.6 20.8 54.8 

1981 
Percent  f u l l  ness of c l u t c h  _ 

Class Juveni 1 e 0 1 - 24 25 - 49 50 - 74 75 - 89 90 - 100 
'f She1 l a g e  N 0 VO N 0 V O N 0 V O N O V O N O V O O V O N O V O  

Number 1078 9 0 1 3 6 7 1  4 19 2 0 22 31 7 21 172 24 24 262 474 44 

% T o t a l  ( a d u l t s )  0.1 0.3 5.7 0.1 0.3 1.6 0.2 - 1.9 2.6 0.6 1.8 14.6 2.0 2.0 22.2 40.2 3.7 

% by c l ass  6.1 2.0 2.1 5.0 18.6 66.1 

1382 
Percent f u l l n e s s  o f  c l u t c h  

Class Juveni 1 e 0 1 - 24 25 - 49 50 - 74 75 - 89 90 - 100 
She1 1 age N 0 VO N O V O N O V O N V O M O V O N V O N O V O  

Number 1053 0 18 2 7 5 4 9 4 1 7 1  2 16 81 12 14 452 18 23 118 1006 97 

% T o t a l  ( a d u l t s )  

7L by c l a s s  3.3 1.1 1 .O 5.5 25.6 63.4 



F igu re  7. Carapace w i d t h  f requenc ies  o f  male Tanner crabs, Chionoecetes b a i r d i ,  
measured on 1980-1 982 Nor th  Main1 and t r a w l  surveys, Kodi ak Management 
D i s t r i c t .  Do t ted  1 i nes separate s i z e  groups (see Exp lana t ion  o f  Terms). 
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Figure 8. Carapace width frequencies of female Tanner crabs,  Chionoecetes bairdi, 
measured on 1980-1982 North Mainland trawl surveys, Kodiak Management 
D i s t r i c t .  Dotted 1 ines separate s i z e  groups (see  Explanation of Terms). 
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Tab le  8. P o p u l a t i o n  e s t i m a t e s  f o r  female  and v a r i o u s  s i z e  and age groups of 
male Tanner c rabs,  Chionoecetes b a i r d i ,  i n  t h e  N o r t h  Ma in land  f i s h i n g  
s e c t i o n ,  1980, 1981, and 1982 Kodiak Management D i s t r i c t  t r a w l  surveys.  

P o p u l a t i o n  E s t i m a t e  t p e r c e n t  e r r o r  

Group 1981 1982 

Juven i  l e  ? 5,759,662 + 18.5% 4,651,558 + 34.05 3,557,158 t 31.6% 

A d u l t  ? 4,408,643 2 42.3% 5,211,812 t 27.67: 7,552,062 2 30.1% 

T o t a l  9 10,168,305 + 21.8% 9 ,862 ,336+28 .5% 11,208,187t  25.3% 

Pre- r e c r u i  t Fours 3,887,669 + 22.1% 1,434,747 t 35.4'; 2,666,893 t 40.5% 

P r e - r e c r u i  t Threes 1,812,040 + 17.7% 2,829,181 + 37.8% 2,558,124 + 57.1% 

P r e - r e c r u i t  Twos 1,778,962 + 25.0% 1,846,152 t 22.8% 4,041,687 t 18.8% 

P r e - r e c r u i t  Ones 2,210,007 + 27.7% 1,736,582 t 21.8% 6,121,450 t 27.2% 

Recru i  t Legal  s 777,327 t 25.7% 1,082,262 + 30.6% 2,126,279 t 34.2% 

Pos t - r e c r u i  t Legal  s 449,651 + 27.4% 333,878 t 22.6% 537,513 t 29.4% 

T o t a l  L e g a l s  1,226,978 t 21.1% 1,415,107 t 27.2% 2,658,624 + 32.3% 

T o t a l  Males 10,915,656 t 13.1% 9,261,768 + 20.5% 18,365,484 + 22.0% 

No. tows 30 17 2 8 



t ion  est imate of 3.3 - 4.8 mill ion crabs. Although the  high end of the  1981 
est imate i s  c lose  t o  the low end of the  1982 est imate,  the est imate in  1982 i s  
higher than what would have been expected from the 1981 survey data.  Compari - 
sons of population estimates of pre-recruit  one and legal s ized crabs between 
surveys a r e  d i f f i c u l t  (maybe impossible a t  t h i s  time) because of the  presence of 
s ign i f i can t  numbers of skip molt crabs in the  l a rger  s i z e  groups which hampers 
our a b i l i t y  t o  make recruitment predictions. 

In an attempt t o  account f o r  skip molting i n  the pre-recrui t  one s i z e  group when 
making recruitment predict ions we have used a Recruitment Coefficient which com- 
pares the number of r e c ru i t  legal crabs w i t h  the  number of 01 dshell pre-recrui t 
one crabs from a survey. These two groups of crabs represent 1 year c l a s s ,  so 
the r a t i o  between the two ( t he  Recruitment Coefficient)  should represent  t h a t  pro- 
portion of pre-recrui t  one crabs t ha t  molted i n to  legal s i z e  the previous molting 
season. The coef f i c ien t  can then be applied t o  fu tu re  recruitment predict ions 
and wil l  hopefully be an adequate est imate of the amount of skipmolting t h a t  wi l l  
occur (Table 9 ) .  Recruitment coef f i c ien t s  calculated from the 1980 and 1981 sur- 
veys indicated t ha t  57.3% of the 1980 pre-recruit  one crabs would molt t o  legal  
s i z e  ( r e c r u i t s )  in  1981 (Table 9a) and t h a t  69.2% of the 1981 pre-recrui t  one 
crabs would molt t o  legal s i z e  i n  1982 (Table 9b) .  The 1982 recruitment fo recas t  
(from the 1980 survey data)  was 911,760 crabs when calculated from the  1980 survey 
population estimate of pre-recrui t  one crabs,  and 974,036 crabs when calculated 
from the  1981 survey population estimate of r e c ru i t  l ega l s  (Table 9a ) .  These 
estimates were qu i t e  s imi lar  and would lead one t o  suspect t ha t :  ( 1 )  the  1980 
and 1981 survey r e su l t s  a r e  comparable f o r  those s i z e  and age groups; and (2 )  the 
"Recruitment Coefficient" i s  an adequate method of accounting f o r  skip molting in  
these recruitment predict ions.  Unfortunately, the  same exercise  using the  subse- 
quent survey and commercial seasons does not produce s imi lar  r e su l t s  (Table 9b). 
The 1983 recruitment forecas t  (from the 1981 survey da ta )  was 865,235 crabs when 
calculated from the 1951 survey population estimate of pre-recrui t  one crabs and 
1,913,651 crabs when calculated from the 1982 survey population est imate of r e c r u i t  
legals  (Table 9b). Even when the  range of 1,259,182 - 2,568,120 crabs i s  consid- 
ered,  the  estimates a r e n ' t  very close. I t  i s  not possible f o r  us t o  determine 
which of the  survey forecas ts  is most correct  w i t h  t he  data we have. I t  i s  pos- 
s i b l e  t ha t  the 1981 survey, w i t h  only 17 tows, undersampled the pre-recrui t  one 
group of male crabs. The 1982 survey, which was more in tensive ,  would seem t o  
indicate  t h i s .  The answer t o  thi  s question may become c l ea r  when we do the  1983 
survey which wi 11 equal the  1982 survey i n  sampling in tens i ty .  

Another way of checking the r e su l t s  of the trawl survey i s  t o  ca lcu la te  a popula- 
t ion  est imate of t o t a l  legal  crabs from the subsequent commercial f i shery  using 
the Lesl ie  population estimation method (Les l i e  and Davis 1939). T h i s  was done 
f o r  the 1981 and 1982 f i she r i e s  (Figure 9 ) .  Again, the r e s u l t s  were mixed. The 
Leslie population est imate generated from the 1981 season was 1,536,182 crabs. 
T h i  s was considerably higher than the 1 ,I 04,280 crab population estimate generated 
by the 1980 survey. Some of the discrepancy may be explained by the low r2 value 
which was only 0.74. The Leslie population est imate generated from the  1982 com- 
mercial f i shery  information from the  North Mainland f ishing sect ion was 1,268,000 
crabs. T h i s  was very c lose  t o  the 1,273,596 crab est imate produced by the  1981 
trawl survey (adjusted f o r  natural morta l i ty  t o  the  s t a r t  of the  1982 season).  
The r2 value on t h i s  Leslie estimate was a high 0.98. While i t  i s  encouraging 
t ha t  the two methods seem t o  ver i fy  each other ,  the c lose  corre la t ion i s  puzzling 



Table 9. Legal male Tanner crab, Chionoecetes b a i r d i ,  r e c r u i t m e n t  f o r e c a s t s  
f rom p r e - r e c r u i t  one crab popu la t i on  es t imates  t o  t h e i r  r e s p e c t i v e  
commercial f i s h e r i e s ,  1980 ( a )  and 1981 ( b )  Nor th  Mainland t r a w l  
surveys, Kodi ak Management D i s t r i c t .  

( a )  Recru i tment  f o r e c a s t  f rom 1980 survey 

Recru i tment  C o e f f i c i e n t  (RC) = 0.573 

Recru i tment  t o  1982 f i s h e r y  = A x RC, where A = 2,210,007 x .72'  

x 0.573 = 1,591,205 

= 911,760 crabs ( r e c r u i t  l e g a l s )  

Popu la t i on  es t ima te  o f  r e c r u i t s  a t  s t a r t  o f  1982 f i s h e r y  f r om 1981 t r a w l  survey 
data = 675,981 - 1,272,091 crabs, m idpo in t  o f  974,036 crabs. 

( b )  Recru i tment  f o r e c a s t  from 1981 survey 

Recru i tment  C o e f f i c i e n t  (RC) = .692 

Recru i tment  t o  1983 f i s h e r y  = A x RC, where A = 1,736,582 x .72' 

= 865,235 crabs ( r e c r u i t  l e g a l s )  

Popu la t i on  e s t i m a t i o n  o f  r e c r u i t s  a t  s t a r t  o f  1983 f i s h e r y  from 1982 t r a w l  survey 
data = 1,259,182 - 2,568,120 crabs, m idpo in t  of 1,913,651 crabs. 

' S u r v i v a l  a f t e r  1-1/2 years  a t  20% annual n a t u r a l  m o r t a l i t y .  



NORTH MAINLAND 1981 SEASON 

Y = 50.694 - .Of30033 X 

LESLIE ESTIMATE ( X  INTERCEPT) = 1,536,182 
CRABS 

\ r*  = . 7 4  
\ 
\ 
\ 

SURVEY ESTIMATE = 1 ,104,280 CRABS 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

Figure  9. Les l  i e popu la t ion  est imates f o r  1 egal s i z e  Tanner crabs, Chionoecetes 
b a i r d i ,  f rom 1981 and 1982 North Mainland commercial catch data, Kodiak 
Management D i s t r i c t .  
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s ince  we g e n e r a l l y  have n o t  had as much conf idence i n  t h e  r e s u l t s  o f  t h e  1981 
survey compared t o  t h e  1980 and 1982 t r a w l  surveys. I t  i s  probably  because of 
t he  way the  1982 f i s h i n g  season progressed; data from t h a t  f i s h e r y  l e n t  i t s e l f  
t o  t h e  L e s l i e  ana l ys i s  b e t t e r  than the  data procured from t h e  1981 f i s h e r y .  
Sampling i n t e n s i t y  on t h e  1981 t r a w l  survey was on l y  ha1 f t h a t  o f  t h e  1980 o r  
1982 surveys. It w i l l  be i n t e r e s t i n g  t o  see what k i n d  o f  L e s l i e  est imate we g e t  
from t h e  1983 comnercial season when compared t o  t h e  popu la t i on  es t imate  o f  1 egal 
s i zed  crabs from t h e  1982 t r a w l  survey. It must a l s o  be kept  i n  mind t h a t  t h e  
comnercial f i s h e r y  i n fo rma t i on  used t o  generate t he  L e s l i e  popu la t i on  es t imate  i s  
o n l y  as good as the  i n fo rma t i on  g iven  t o  commercial processors by f ishermen when 
l and ing  t h e i r  catches. This,  p lus  t h e  f a c t  t h a t  f o r  a number of reasons, t h e  
catch per  po t  can a c t u a l l y  r i s e  toward the  end o f  t he  Tanner crab commercial sea- 
son, suggests t h a t  t he  L e s l i e  popu la t i on  es t ima t i on  should o n l y  be used when the  
manager has conf idence i n  t h e  f i s h e r y  data and CPUE f o l l o w s  a "normal" p a t t e r n  o f  
dec l i ne  as the  f i s h e r y  progresses. 

Hopefu l l y ,  t he  1983 and 1984 t r a w l  surveys i n  t h e  North Mainland f i s h i n g  sec t i on  
o f  t h e  Kodiak Mangement D i s t r i c t  w i l l  be a b l e  t o  answer some o f  t h e  quest ions 
t h a t  have a r i s e n  from the  prev ious th ree  surveys. I t  would be p a r t i c u l a r l y  he lp -  
f u l  i f  we could determine what e f f e c t  tow d i s t r i b u t i o n  has on t h e  accuracy of our  
popu la t i on  est imates. 

Uyak and Uganik Bay. A f t e r  complet ing work i n  t he  Nor th Mainland f i s h i n g  s e c t i o n  
o f  t he  Kodiak Management D i s t r i c t  t h e  vessel headed f o r  t h e  Chignik  Management 
D i s t r i c t  t o  begin t he  survey work scheduled. Unfor tunate ly ,  t he  weather d e t e r i -  
o ra ted  t o  t h e  p o i n t  t h a t  we headed f o r  cover i n  Uyak Bay on Kodiak I s l a n d  (F igu re  
1 ) .  While w a i t i n g  f o r  b e t t e r  weather we u t i l i z e d  our  t ime by a t tempt ing  t o  survey 
Uyak and Uganik Bays (F igu re  1 ) .  A f t e r  complet ing our  survey o f  t h e  Chignik  Man- 
agement D i s t r i c t  we spent another day t r a w l i n g  i n  Uyak and Uganik Bays i n  t h e  
hope o f  complet ing an adequate survey. I n  both Uyak and Uganik Bays our  t r a w l i n g  
e f f o r t s  were hampered by the  presence o f  a l a r g e  amount o f  Dungeness crab gear i n  
some areas of t h e  bays. 

E i g h t  tows were sucess fu l l y  made i n  Uyak Bay (F igure  10) w h i l e  seven tows were 
made i n  Uganik Bay (F igu re  11) i n  1982. 

The area considered surveyed was 115 km2 i n  Uganik Bay w i t h  a sampling i n t e n s i t y  
of 1 tow per  19 km2. I n  Uyak Bay 100 km2 were considered surveyed a t  1 tow pe r  
14 km2. Desp i te  t h e  h igh  sampling i n t e n s i t y  i n  t h e  two bays, r e s u l t s  o f  a p a r t i a l  
a n a l y s i s  was d isappo in t ing .  Populat ion est imates f o r  l e g a l  s i z e  crabs seemed 
q u i t e  low and t h e  percent  e r r o r s  around the  est imates too  h i g h  ( >  34%). This may 
have been a r e s u l t  of our  i n a b i l i  ty t o  make more tows o r  success fu l l y  complete 
tows i n  t h e  heads of t he  respec t i ve  bays. As a r e s u l t  of our  problems w i t h  t h e  
data a complete ana l ys i s  was n o t  conducted on the  Uyak and Uganik surveys. 

The Tanner crab catch per  1.85 km f o r  var ious  s i z e  and age groups i s  inc luded 
f o r  ~ e n e r a l  i n t e r e s t  (Table 10) .  I n  Uyak Bay (Table 10a) 993 crabs were captured 
w i t h  two - th i rds  o f  t h e  t o t a l  be ing ma1 es (625 i n d i v i d u a l s ) .  Eighteen percent  
(111 i n d i v i d u a l s )  o f  t h e  male crabs were l e g a l  s ize .  Of  t h e  368 females captured, 
a l l  o f  t h e  a d u l t s  (174 i n d i v i d u a l s )  had egg c lutches.  I n  Uganik Bay (Table l o b ) ,  
851 Tanner crabs were captured w i t h  th ree- four ths  o f  t h e  t o t a l  being males (637 
i n d i v i d u a l s ) .  Th i r t y - two  percent  of t he  male crabs were l e g a l  s i ze .  Of t h e  214 



Figure  10. Uyak Bay area tow loca t ions ,  1982 Kodiak Management D i s t r i c t  
t r a w l  survey. 



F igu re  11. Uganik Bay area tow l o c a t i o n s ,  
1982 Kodiak Management D i s t r i c t  
t r a w l  survey. 



Tab1 e  10. Number of Tanner crabs, Chionoecetes bairdi, cap tu red  per  1.85 km i n  a )  Uyak Bay and b )  Ugani k  
Bay, 1982 Kodiak Management D i s t r i c t  t r a w l  survey. 

a )  Uyak Bay 

Juv. A d u l t  T o t a l  P r e r e c r u i t  P r e r e c r u i t  P r e r e c r u i t  P r e r e c r u i t  R e c r u i t  P o s t r e c r u i t  To ta l  T o t a l  T o t a l  
Tow No. 9 9 Fema 1  e  Four d Three d Two d One Legal d Legal d Legal Male Crabs 

3  8 5  
105 96 
106 13 
107 8  
108 3  8  
109 3  
110 9  
112 2  2  

I 

To ta l  194 
I 

b )  Ugani k  Bay 

Juv. A d u l t  T o t a l  Pret-ecrui  t P re rec ru i  t P re rec ru i  t P re rec ru i  t R e c r u i t  Pos t r e c r u i  t To ta l  To ta l  T o t a l  
Tow No. 9 9 Fema 1  e  F o u r d  T h r e e d  Two d One d Legal d Legal 8 Legal d Male Crabs 

T o t a l  84 130 21 4  93 53 97 190 174 3  0  204 637 851 



females captured, a l l  o f  t h e  a d u l t s  (130 i n d i v i d u a l s )  had egg c lutches.  

We may decide t o  survey Uyak and Uganik Bays a t  a l a t e r  date. I f  we do we w i l l  
have t o  inc rease our  sampling i n t e n s i t y  considerably  t o  see e x a c t l y  how many 
tows we need t o  o b t a i n  s u f f i c i e n t  data f o r  an adequate survey. The survey w i l l  
a l s o  have t o  be done a t  a t ime when c o n f l i c t s  w i t h  Dungeness crab gear can be 
avoided. 

Chigni k Management D i s t r i c t ,  1981-1982: 

Before 1981, t h e  ADF&G d i d  n o t  assess crab popu la t ions  i n  t he  Chignik  Management 
D i s t r i c t  o f  t he  Westward Region. I n  o rder  t o  o b t a i n  needed i n fo rma t i on  on Tanner 
crab stocks, a t r a w l  survey was i n i t i a t e d  i n  1981. The 1982 survey prov ided the  
second y e a r ' s  i n fo rma t i on  and we hope t o  cont inue surveying t h e  D i s t r i c t  f o r  a 
minimum o f  two more years. 

The area sampled on t h e  two Chigni k t r a w l  surveys va r i ed  somewhat between 1981 
and 1982. I n  1981, t h e  area sampled was eas t  o f  a l i n e  from t h e  southernmost t i p  
o f  Kupreanof P o i n t  t o  t h e  easternmost p o i n t  o f  Cas t le  Rock and eas t  o f  a l i n e  
extending southeast (135') f rom the  easternmost p o i n t  o f  Cas t le  Rock and west o f  
157" 27' 00" West l o n g i t u d e  ou t  t o  t h e  con t i nen ta l  s h e l f  break a t  182.9 m (F igu re  
12) .  Th is  represented an area o f  11,287 km2. The area sampled was c u t  t o  5,204 
km2 (F igu re  12, shaded area)  on t h e  1982 t raw l  survey i n  o rde r  t o  concentrate 
e f f o r t  i n  t h e  area t r a d i t i o n a l l y  f i s h e d  du r i ng  the  commercial f i s h i n g  season. I n  
o rder  t o  f a c i l i t a t e  comparison o f  t h e  two surveys, o n l y  t h e  tows completed i n  t h e  
1982 survey area w i l l  be repor ted  here. (For  a f u l l  d iscuss ion  o f  t h e  1981 survey 
i n  t h e  Chignik  Management D i s t r i c t  see Colgate and H icks  1982. ) 

O f  t he  55 success fu l l y  completed tows on the  1981 t r a w l  survey 46 were made i n  
an area comparable t o  t h a t  surveyed i n  1982 when 60 tows were used i n  c a l c u l a t i n g  
Tanner crab popu la t i on  est imates (F igu re  13 and 14). Each survey was s t r a t i f i e d  
i n t o  inshore  and o f f s h o r e  s t a t i o n s .  I n  1981 sampling i n t e n s i t y  i n  t he  inshore  
areas was 1 tow pe r  72 km2 w h i l e  t h e  o f f s h o r e  s t ratum was sampled a t  a tow d e n s i t y  
of 1 tow per  137 km*. I n  1982 sampling i n t e n s i t y  inshore  was 1 tow/35 km2 w h i l e  
each tow represented 159 km2 i n  t h e  o f f s h o r e  areas. 

A l l  animal forms captured on t h e  Chignik  t r aw l  surveys were ranked according t o  
t h e i r  r e l a t i v e  we igh t  i n  catch i n  kg/hr. Resul ts  from the  1981 survey are  pre- 
sented elsewhere (Colgate and Hicks 1982). The r e s u l t s  o f  t h e  1982 survey (Table 
1 1 ) shows the  t o p  th ree  posi  ti ons i n  t he  species rank ing  occupied by th ree  f i s h e s  : 
wa l leye  po l l ock ,  f l a t h e a d  s o l e  and arrowtooth f lounder .  These species produced 
491, 420, and 265 kg/hr  o f  towing, respec t i ve l y .  The same species h e l d  t h e  t o p  
th ree  p o s i t i o n s  on t h e  1981 survey. Male Tanner crabs were i n  s i x t h  p lace  i n  t he  
species rank ing  w i t h  63 kg/hr  o f  towing w h i l e  female Tanner crabs were i n  seven- 
teenth p lace  w i t h  o n l y  5 kg/hr  o f  towing. Combining t h e  catch f i g u r e s  f o r  bo th  
sexes does n o t  a f fec t  the  ranking; t o t a l  Tanner crab would p lace  s i x t h  w i t h  68 
kg/hr  of towing. I n  1981 t o t a l  Tanner crab ranked seventh w i t h  43 kg/hr  o f  tow- 
i ng being captured. 

The Tanner c rab  p o r t i o n  of t h e  catch was standard ized t o  1.85 km ( 1  nm) tows. 
I n  these terms, 2,065 crabs were captured on the  1981 survey w h i l e  4,204 crabs 
were captured on the  1982 Chignik  t r a w l  survey (Tables 12 and 13).  The h igher  
catches i n  1982 were p a r t l y  a r e s u l t  o f  t h e  h ighe r  number of tows made i n  1982; 



F igu re  12. Areas surveyed on 1981 (shore t o  182.9 m contour)  and 1982 (shaded) 
t r a w l  surveys i n  t h e  Chigni k Management D i s t r i c t .  



F igu re  13. Tow loca t i ons ,  1981 Chignik  Management D i s t r i c t  t r a w l  survey ( i n  
area comparable t o  area surveyed i n  1982). 



1982 survey 
1 l imit  

Figure 14. Tow locations, 1982 Chigni k Management Dis t r ic t  trawl survey. 



Table 11. Common and s c i e n t i f i c  name, rank, and catch per  u n i t  o f  e f f o r t  
(CPUE) o f  taxa captured on the  1982 Chigni k Management D i s t r i c t  
t r a w l  survey. 

CPUE 
Common Name S c i e n t i f i c  Name Rank kg/hr  

Walleye p o l l o c k  
Flathead so le  
Arrowtooth f 1 ounder 
P a c i f i c  cod 
Ye l l ow f in  so le  
Tanner crab ma1 e 
P a c i f i c  h a l i b u t  
Rock s o l e  
Great scul  p i n  
Sabl e f  i sh 
Bigmouth s c u l p i n  
Eel pout  (unident .  ) 
B ig  skate 
S t a r f i s h  (unident .  ) 
Ye1 low I r i s h  Lord 
Rougheye r o c k f i s h  
Tanner crab female 
Shrimp (unident .  ) 
P l a i n  s c u l p i n  
Rex so le  
Weathervane scal 1 op 
Mud s t a r f i s h  
Dungeness crab 
Oregon t r i t o n  
Hermit  crab 
Eulachon 
Spi nyhead scul  p i n  
Red k i n g  crab male 
Alaska p l a i c e  
Longsnout p r i c k 1  eback 
Sea anemone 
Northwest neptune 
Searcher 
Scul p i n  
Longnose skate 
Giant  wrymouth 
J e l l y f i s h  (unident .  ) 
Dusky r o c k f i s h  
P r i  c k l  eback 
Spiny dogf ish  shark 
Dover so l  e 
P a c i f i c  sandf ish 
P a c i f i c  Ocean perch 
Northern r o c k f i s h  
Poacher 
Octopus 
Cape1 i n  
Nudi branchs 
P a c i f i c  h e r r i n g  
Basket s t a r f i s h  

Theragra c h a l  cogramma 
Hippogl o s s o i d e s  e l a s s o d o n  
A t h e r e s t h e s  s t o m i a s  
Gadus macrocephalus  
Limanda aspera  
Chionoecetes b a i r d i  
Hippogl o s s u s  stenol e p i  s 
L e p i d o p s e t t a  b i l i n e a t a  
Myoxocephalus Spp. 
Anopl opoma f imbri a 
Hemi t r i p t e r u s  b o l i n i  
Fami l y  Zoarci  dae 
Raja b i n o c u l  a t a  
Class Asteroidea 
Hemil e p i d o t u s  jordan i  
S e b a s t e s  a l e u t i a n u s  
C h i o n o e c e t e s  b a i  r d i  
Order Decapoda (Suborder Natant ia )  
Myoxocephalus Spp. 
G l y p t o c e p h a l u s  z a c h i r u s  
P a t i n o p e c t e n  c a u r i n u s  
C t e n o d i s c u s  c r i s p a t u s  
Cancer m a g i s t e r  
Fusi  t r i  t o n  oregonense  
Fami 1 y Paguridae 
T h a l e i c h t h y s  p a c i f i c u s  
D a s y c o t t u s  s e t i g e r  
Para1 i t h o d e s  camtscha t i ca  
P l  e u r o n e c t e s  q u a d r i  t u b e r c u l a t u s  
Lumpenel 1 a l o n g i r o s t r i s  
Order A c t i  n i a r i a  
Neptunea l y r a t a  
Bathymaster  s i g n a t u s  
Family Cot t idae 
Raja r h i n a  
D e l  01 e p i  s g i  gan t e a  
Phyl urn Cnidar ia 
S e b a s t e s  c i l i a t u s  
Fami 1 y S t i  chaeidae 
Squal  u s  s c a n t h i  u s  
Microstomus p a c i f i c u s  
T r i  chodon tri chodon 
S e b a s t e s  a l u t e s  
S e b a s t e s  pol  y s p i n i s  
Family Agonidae 
Octopus  d o f  1 e i n i  
Ma1 1 o t u s  v i l l o s u s  
Order Nudibranchia 
Cl upea harengus pal lasi i  
Gorgonocephalus c a r y i  



Table 12. Number of Tanner c rabs ,  C h i o n o e c e t e s  b a i r d i ,  captured per 1.85 km,  1981 Chignik Management D i s t r i c t  
trawl survey. 

Juv. Adult Total Pre-recrui  t Pre-recrui  t Pre-recrui  t P r e - r e c r u i t  Recrui t  Post-recrui  t Total Total Total 
Tow No. ? 0 Fema 1 e Four d Three d Two d One .r Legal Legal d Legal d Male Crabs 

3 2 12 19 3 1 6 1 11 2 3 1 1 2 43 7 4 
3 3 1 1 2 3 6 6 3 0 0 0 18 20 
3 4 10 2 6 36 13 1 4 9 0 1 1 28 6 4 
3 5 13  2 1 3 4 1 2 6 9 2 127 9 1 2 9 3 339 373 
3 6 2 0 0 2 0 23 1 1 2 0 0 0 27 4 7 
37 17 4 2 1 12 1 3 7 0 1 1 2 4 45 
3 8 11 2 13 8 2 1 0 0 0 0 11 2 4 
3 9 1 1 2 1 0 1 1 0 0 0 3 5 
40 1 0 1 2 0 n 0 0 0 0 2 3 
4 1 6 2 9 35 9 3 8 2 1 1 3 4 4 5 80 
42 2 1 3 0 0 0 2 1 0 1 3 6 
43 3 0 3 3 0 0 2 0 0 0 5 8 

2.l 44 2 2 4 3 1 1 3 2 1 3 11 15 
45 1 5 6 0 0 1 8 2 4 6 15 2 1 
4 6 5 1 6 9 0 0 n 0 0 0 9 15 
4 7 1 0 1 1 0 1 1 1 0 1 4 5 
48 0 1 1 0 0 2 11 6 3 9 2 2 23 
49 0 1 1 1 1 5 2 1 11 0 11 3 9 40 
5 0 4 1 5 1 1 1 5 12 3 15 23 2 8 
5 1 0 1 1 3 0 1 1 3 1 4 9 10 
52 0 0 0 2 1 10 13 4 0 4 3 0 3 0 
53 5 3 8 4 1 3 9 5 1 7 2 4 3 2 
5 4 2 5 3 28 2 1 1 6 6 2 0 2 36 64 
55 5 1 6 5 0 3 3 0 1 1 12 18 
5 6 3 1 4 0 0 3 8 1 1 2 13 17 
5 7 0 1 1 1 0 1 9 1 2 3 14 15 
59 0 0 0 1 0 3 6 3 0 3 13 13 
60 4 207 21 1 1 1 2 4 88 28 2 3 5 1 165 376 
6 1 18 1 19 13 6 4 14 14 2 16 53 72 
6 2 0 6 6 1 0 5 12 8 1 9 2 7 3 3 

-Continued- 



Tab1 e 12. Number of Tanner c rabs ,  Chionoecetes ba i rd i ,  captured per 1.85 km, 1981 Chigni k Management D i s t r i c t  
trawl survey (continued) . 

I Juv. Adult Total Pre-recrui t Pre-recrui  t ~ r z r e c r u i  t Pre-recrui t Recruit Post-recrui  t Total Total Total 
Tow No. 9 ? Fema 1 e Four d Three d Two d One d Leqal d Legal d Legal d Male Crabs 

6 3  7 2 9 3 11 2 1 35 24 1 2 5 95 104 
65 4 2 6 0 6 28 80 5 9 6 65 179 185 
6 6 1 1 2 1 0 1 13 5 1 6 2 1 2 3 
67 7 0 7 7 0 1 7 5 0 5 2 0 27 
6 8 1 3 4 2 0 1 2 0 11 3 14 3 7 4 1 
70 1 2 3 1 1 1 3 1 0 1 7 10 
72 2 0 2 1 0 1 0 0 0 0 3 5 
7 3 1 1 2 1 0 1 2 0 0 0 4 6 
7 4 3 0 3 3 'I 2 1 1 0 1 8 11 

I 75 0 0 0 0 0 1 0 0 0 0 1 1 
I 

," 77 3 2 5 3 1 4 4 1 0 1 13 18 
80  1 1 2 1 0 0 2 2 0 2 5 7 
81 1 1 2 1 0 0 0 0 0 0 1 3 
8 2 1 0 1 2 1 1 3 0 0 0 7 8 
83 2 0 2 1 0 0 1 0 0 0 2 4 

I 8 5 0 6 6 0 0 1 11 16 2 18 3 0 36 

T o t a l s  205 360 565 175 75 265 602 322 6 5 387 1,500 2,965 



Table 13. Number of Tanner crabs, Chionoecetes bai rd i ,  captured per 1.85 k m ,  1982 Chignik Management Di s t r i c t ,  
trawl survey. 

Juv. Adul t Total Pre-recrui t Pre-recrui t Pre-recrui t Pre-recrui t Recruit Post-recru i t Total Total Total 
Tow No. ? ? Femal e Four d Three d Two d One d Legal Legal d Legal d Male Crabs 



Table 13. Number of Tanner crabs ,  Chionoecetes ba i rd i ,  captured per 1.85 km, 1982 Chigni k Management D i s t r i c t ,  
trawl surveys (continued).  

Juv. Adult Total Pre-recrui  t Pre- recrui t  Pre-recrui  t P r e - r e c r u i t  Recrui t  Post-recrui  t Total Total Total 
Tow No. 9 9 Femal e Four d Three d Two d One d Legal s d Legal d Legal d Male Crabs 

7 3 1 0 1 0 0 1 0 0 0 0 1 2 
7 4 9 0 9 6 0 2 6 0 0 0 14 2 3 
7 5 6 1 7 3 0 1 2 0 0 9 6 13 
7 6 9 4 13 9 0 1 6 3 0 3 13 3 2 
77 15 4 19 14 0 4 7 r) 1 1 26 45 
7 8 2 0 2 1 0 2 3 0 1 1 7 9 
8'3 22 0 22 2 7 0 1 3 5 1 6 37 5 9 
81 1 0 1 4 0 0 6 13 7 20 30 3 1 
8 2 8 1 9 10 0 2 2 0 9 0 14 23 
8 5 22 0 22 2 2 1 0 9 7 2 9 41 63 
86 18 52 7 0 14 0 5 2 4 35 4 42 8 5 155 
87 2 3 5 4 1 0 8 1 0 1 14 19 

'f 8 8  2 9 2 31 19 3 6 4 1 0 1 3 3 6 4 
89 2 0 2 0 0 0 4 1 0 1 5 7 
9 r) 2 1 9 3 0 28 1 19 19 9 9 9 7 6 106 
9 1 10 0 19 11 1 3 16 24 0 24 55 6 5 
92 3 5 8 1 1 5 20 19 6 25 55 63 
9 3 o o o o o 2 9 n o o 11 11 
9 4 2 0 2 3 0 3 3 9 1 1 10 12 
9 5 o n 2 1 1 3 12 3 2 5 2 2 2 4 
9 6 0 1 1 0 9 4 16 0 2 2 22 2 3 
97 3 2 3 2 6 5 1 9 34 14 14 2 8 7 7 103 
9 8 6 4 10 5 1 5 23 2 r) 7 2 7 6 1 7 1 
99 13  8 2 1 12 0 2 19 16 23 3 9 7 2 93 

100 2 3 16 3 9 2 1 5 2 5 47 45 10 5 5 153 192 
101 3 3 6 6 0 1 8 26 18 44 59 6 5 
102 5 0 5 6 0 4 8 24 5 29 4 7 52 
104 8 3 11 7 n 0 3 0 1 1 11 2 2 

T o t a l s  753 403 1,156 61 9 235 268 774 906 246 1,152 3,048 4,204 



60 tows, as  compared t o  46 tows i n  1981. More sampling was done i n  nearshore 
areas i n  1982 where crab catches were gene ra l l y  l a r g e r .  On both surveys the  
p o r t i o n  o f  t he  t o t a l  Tanner crab captured t h a t  were males was 73%. 

Looking a t  t h e  male p o r t i o n  o f  t he  catches by s i z e  and age groups (Table 14) ,  a 
f a i r  amount o f  v a r i a t i o n  was observed between the  two surveys. I n  1981 , pre-  
r e c r u i t  one crabs accounted f o r  t h e  l a r g e s t  p o r t i o n  o f  t h e  male catch, 39.9%, 
whi 1 e r e c r u i t s  were most abundant i n  t h e  1982 catch w i t h  29.7% o f  t h e  t o t a l .  
This  t r end  makes sense s ince  the  1981 p re - rec ru i  t one group should have mol ted  
i n t o  t h e  r e c r u i t  category i n  1982. Another i n t e r e s t i n g  observa t ion  occurred i n  
t h e  p re - rec ru i  t th ree  and two crab groups i n  1981 and 1982, respec t i ve l y .  Pre- 
r e c r u i t  threes comprised a low 5.0% o f  t h e  male catch i n  1981. I n  1982, t h e  sub- 
sequent s i z e  group, p re - rec ru i  t twos, comprised o n l y  8.8% o f  t h e  catch. Th is  
i n d i c a t e s  an apparent weak year  c lass  which w i l l  be f u r t h e r  descr ibed below. The 
ca tch  o f  small s i zed  crabs, p r e - r e c r u i t  fours, improved between 1981 and 1982 bo th  
i n  terms of numbers of crabs captured and the  p o r t i o n  o f  t h e  t o t a l  ca tch  which i t  
comprised (Table 14).  The observed increase was from 175 males i n  1981 t o  619 
males i n  1982, a 254% increase. Hopefu l ly ,  t h i s  i n d i c a t e s  a recovery from t h e  
r e l a t i v e l y  low numbers o f  p r e - r e c r u i t  t h ree  and two crabs captured on t h e  f i r s t  
survey. Percentage-wise t h e  inc rease i n  t h e  p o r t i o n  o f  t h e  t o t a l  male catch t h a t  
was p r e - r e c r u i t  f o u r  was 8.6%. Of  t h e  l e g a l  s i zed  p o r t i o n  of t h e  male catch, 
r e c r u i t s  accounted f o r  83.2% i n  1981 and a s l i g h t l y  lower 78.6% i n  1982. I t  i s  
apparent t h a t  we a r e  i n  a r e c r u i t  t ype  f i s h e r y  f o r  Tanner crab i n  t h e  Chignik  
Management D i s t r i c t .  Breaking down the  male catch by she1 1 age composit ion (Table 
15) revealed a r e l a t i v e l y  s t a b l e  p i c t u r e  between 1981 and 1982, w i t h  t h e  except ion  
o f  t he  p r e - r e c r u i t  one group. The p o r t i o n  o f  p r e - r e c r u i t  ones t h a t  was o l d s h e l l  
increased from 17.2% i n  1981 t o  27.5% o f  t he  p re - rec ru i  t one catch on t h e  1982 
survey. This  represented a h ighe r  p ropo r t i on  o f  s k i p  m o l t i n g  i n  t h a t  crab group 
than was observed on the  f i r s t  survey. The p o r t i o n  o f  p o s t - r e c r u i t s  t h a t  were 
o l d s h e l l  decreased from 70.8% t o  48.4% between t h e  two surveys. 

O f  t h e  female Tanner crabs captured on the  two Chigni k surveys 565 females per  
1.85 km were captured i n  1981 w h i l e  1,156 were captured per  1.85 km i n  1982 
(Tables 12 and 13).  The d i s p a r i t y  between t h e  two survey catches may be a r e s u l t  
o f  clumping o f  t h e  female popu la t ion  and tow d i s t r i b u t i o n  on t h e  surveys. One o f  
t he  l o c a t i o n s  producing a h igh  catch o f  females on both surveys was tow 60 i n  1981 
(F igu re  13 and Table 12) which captured 211 females and tow 52 i n  1982 (F igure  14 
and Table 13) which caught 84 females. This  towing l o c a t i o n  was i n  t h e  t rough a t  
t he  mouth o f  Cas t le  Bay which a1 so produced s i g n i f i c a n t  numbers o f  crabs du r i ng  
the  commercial f i s h e r y .  E s s e n t i a l l y ,  a l l  o f  t h e  a d u l t  females had egg c lu t ches .  
Juven i l e  females comprised 36.3% (205 i n d i v i d u a l s )  o f  t he  female catch i n  1981 
and 64.1% (753 i n d i v i d u a l s )  o f  t h e  1982 female catch. The d i f f e rence  can be 
a t t r i b u t e d  t o  t h e  g rea te r  sampling i n t e n s i t y  inshore  where most o f  t h e  h ighe r  
catches o f  juven i  1 e femal es were made. 

One way o f  examining rep roduc t i ve  p o t e n t i a l  i s  by observing t h e  r e l a t i v e  egg 
c l u t c h  s i z e  o f  females. I n  Chignik,  females w i t h  f u l l  egg c lu t ches  (90-100% 
f u l l  ) accounted f o r  86.0% o f  t h e  t o t a l  females measured on t h e  1981 survey (Table 
16) ,  w h i l e  i n  1982 t h i s  group accounted f o r  80.8% o f  t h e  t o t a l  a d u l t  females 
measured. I f  femal es c a r r y i n g  p a r t i a l  egg c lu tches  a r e  inc luded,  femal es ca r r y -  
i ng eggs comprised 99.8% and 99.6% o f  t h e  a d u l t  females measured on the  1981 and 
1982 t r a w l  surveys. I t i s  probably  accurate t o  conclude t h a t ,  a t  t he  p resent  t ime, 
t he  rep roduc t i ve  p o t e n t i a l  o f  the  female Tanner crab s tock  i n  t h e  Chignik  Manage- 
ment D i s t r i c t  i s  i n  a h e a l t h y  s t a t e .  



Table 14. Number of male Tanner crabs ,  Chionoecetes bai rd i ,  captured per 1.85 km by s i z e  and age group and 
percent  t o t a l  ma1 e ca tch ,  1981 and 1982 Chigni k Management D i s t r i c t  trawl surveys1. 

1981 1982 Percent of Legals 
Group No. % No. % 1981 1982 

Pre-recrui t Fours 175 11.7 61 9 20.3 

Pre- recru i t Threes 75 5.0 235 7.7 

Pre-recrui t Twos 265 17.7 268 8.8 

Pre-recrui t Ones 5 98 39.9 774 25.4 

Recrui t  Legal s 322 21.5 906 29.7 

, Post-recrui t Legal s 65 
2 
' Total Legals 387 

Total Males 1,500 100.0 3,048 100.0 

No. of Tows 4 6 60 

From comparable survey a r e a .  



Table 15. Number and percen t  male Tanner crabs,  Chionoecetes b a i r d i ,  measured by s i z e  and age group and 
exoskel  e ta1 age, 1981 and 1982 Ch ign i  k Management D i s t r i c t  t r a w l  surveys. 

NEWSHELL OL DSH EL L VERY OLDSHELL TOTAL 
1981 1982 1981 1982 1 981 1,982 1981 1982 

Group No. % No. % No. % No. % No. % No. % No. % No. % 

P re - rec ru i  t Fours 41 8 100.0 650 100.0 0 - 0 - 0  0 -  418 16.6 650 21.2 

P re - rec ru i  t Twos 374 85.4 233 86.9 64 14.6 35 13.1 0 - 0 - 438 17.4 268 8.7 

P re - rec ru i  t Ones 775 82.8 543 70.5 161 17.2 212 27.5 0 - 15 2.0 936 37.2 770 25.1 

I 
R e c r u i t  Legals  495 100.0 903 100.0 N A N A N A N A 495 19.7 903 29.5 

P 
IU 
I P o s t - r e c r u i t L e g a l s  28 29.2 117 47.9 68 70.8 118 48.4 0 - 9 3.7 96 3.8 244 8.0 

To ta l  Legals  

T o t a l  Males 2,222 88.3 2,671 87.2 295 11.7 368 12.0 0 - 24 0.8 2,517 100.0 3,063 100.0 



Table 16. Number o f  female Tanner crabs, Chionoecetes bairdi,  measured by s h e l l  age and percen t  f u l l n e s s  of 
egg c l u t c h ,  1981 and 1982 Ch ign ik  Management D i s t r i c t  t r a w l  surveys. 

1981 
0 -- 1-24% 25-49 % 50- 74 % 75-89 % 90- 100 % 

Juvs. N O V O N O V O N O V ~ M O V O N O V O N O V O  

No. measured 501 1 1 2 2 5 1 55 15 1 37 469 1 

% ( o f  a d u l t s )  0.2 0.2 0.3 0.3 0.8 0.2 9.3 2.5 0.2 6.3 79.5 0.2 

% by c l ass  0.2 0.2 0.6 1 .O 12.0 86.0 

No. measured 770 1 0  1 0 0  1 0 4 1 27 0 2 28 10 3 4 308 14 

% ( o f  a d u l t s )  0.2 - 0.2 - - 0.2 - 1.0 0.2 6.7 - 0.5 6.9 2.5 0.7 1.0 7 6 . 3 3 . 5  

% by c l a s s  0.4 0.2 1.2 7.2 10.1 80.8 



The s i z e  frequency d i s t r ibu t ion  of the  male component of the  Tanner crab catches 
on the  1981 and 1982 trawl surveys (Figure 15) showed the  potential  f o r  a major 
decline in  recruitment t o  legal s i z e  i n  1984 ( fo r  the  1985 f ishing season). T h i s  
i s  based on the  low numbers of pre-recrui t three  crabs captured i n  1981 which was 
again seen in the  pre-recrui t  two population observed during the  1982 survey. 
The f ina l  outcome of t h i s  growth schedule will be modified by skip molting, par- 
t i c u l a r l y  in the pre-recrui t one group. Unfortunately, we do not know enough 
about the mechanics of the  molting schedule in Tanner crabs t o  s t a t e  what the  
actual recruitment wil l  be i n  1984. I t  should a l so  be noted t ha t  poor r e c ru i t -  
ment may l a s t  more than 1 year i f  the s i z e  frequency d i s t r i bu t i on  i s  an accurate 
re f l ec t ion  of the  male Tanner crab population s t ruc tu re .  Pre-recrui t  four  crabs 
were present i n  very low numbers in  the  1981 catch. While the  showing of pre- 
r e c r u i t  three  crabs in  1982 was 1 ow i t  was higher than the 1981 survey would have 
forecas t .  The var ia t ion may be due t o  tow d i s t r ibu t ion  o r  the  f a c t  t h a t  the  pre- 
r e c r u i t  four and three  crabs a r e  not f u l l y  vulnerable t o  the  trawl so may be cap- 
tured in  numbers which a r e  not an accurate re f l ec t ion  of t h e i r  t r ue  abundance; 
t h i s  problem increases as  the s i z e  of the crabs being observed decreases. 

The s i z e  frequency d i s t r ibu t ion  of the  female component of the  Tanner crab catches 
on the 1981 and 1982 trawl surveys (Figure 16) e s s en t i a l l y  corroborated the  obser- 
vations made on the  ma1 e component (Figure 15).  I t  seems t h a t  low population 
l eve l s  of crabs 45-90 mm CW were present in the  Chignik Management D i s t r i c t .  I t  
should be kept in mind t h a t  the  number of females used t a  generate the  s i z e  f r e -  
quency diagrams was not high (565 in  1981 and 1,156 in  1982). Another thing t h a t  
should be pointed out (Figure 16) i s  t h a t  the  observed frequency d i s t r i bu t i on  of 
oldshell  and very oldshell  females ( >  90 mm CW) in 1982 were not what would have 
been expected from the  1981 survey data.  The oldshell  crab population observed 
in 1981 should have appeared as  very oldshell  crabs in  1982. Instead of the  
expected observation, the  1982 survey showed a very low population of very old- 
shel 1 crabs (Figure 16) .  The problem may have been a r e s u l t  of inconsis tent  shel 1 
aging by survey personnel; however, the  same personnel were present  on both sur- 
veys and were conscious of the  need t o  be consis tent  in t h e i r  shel l  aging. Since 
t h i s  problem may have a l so  been responsible f o r  some of the  shel l  age data d i s -  
crepancies seen in  the  1980-1982 trawl survey catches i n  the North Mainland f i sh -  
ing sect ion of the  Kodiak Management D i s t r i c t ,  i t  would seem t h a t  our shel l  aging 
procedure should be thoroughly examined and changes made when necessary. One 
approach m i g h t  be t o  tag primiparous females and hold them over a considerable 
length of time photographing t h e m  monthly t o  ge t  a good p ic tu re  of t he  changes 
in the condition of the  shel 1 over time. T h i s  could a1 so be done by tagging a 
local  natural population though a g r ea t  number of females would have t o  be tagged 
in order t o  obtain the  required information. T h i s  method would be expensive i n  
t h a t  considerable amounts of vessel time would be required over the course of 
such a study; however, i t  might be worth pursuing s ince  the  information obtained 
would r e f l e c t  the  s i tua t ion  in the natural environment which i s  always preferable  
t o  a r t i f i c i a l  s i tua t ions .  

Population est imates were calculated f o r  female and several s i z e  and age groups 
of male Tanner crab using the  standard area swept technique (Table 17 ) .  The area 
was s t r a t i f i e d  i n t o  inshore and offshore sampling areas  (Figure 12) i n  order t o  
lessen the  v a r i a b i l i t y  between tow catches. 

Male Tanner crab estimates i n  1981 ranged from 344,882 + 30.1% f o r  post - recrui t  
legal crabs t o  3,012,374 + 21.9% f o r  pre-recrui t one crabs. In 1982 the  est imates 
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CARAPACE WIDTH (mm) 

F igu re  15. Carapace w i d t h  frequencies o f  male Tanner crabs, Chionoecetes bairdi, 
measured on 1981 -1 982 Chigni k Management D i s t r i c t  t r a w l  surveys. 
Dot ted l i n e s  separate s i z e  groups (see Explanat ion o f  Terms). 
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CARAPACE WIDTH 
F igu re  16. Carpace w i d t h  frequencies o f  female Tanner crabs, Chionoecetes b a i r d i ,  

measured on 1981-1982 Chigni k Mana ement D i s t r i c t  t r a w l  surveys. 
Dot ted 1 i nes  separate s i z e  groups 9 see Explanat ion o f  Terms). 



Table 17. Population estimates fo r  female and various s i z e  and age groups of 
male Tanner crabs, Chionoecetes bairdi, 1981 and 1982 Chignik Manage- 
ment D i s t r i c t  trawl surveys1. 

population estimate (number of crabs)  + percent e r ro r  

Group2 1981 1982 1 
Juvenile o 1,388,683 + 21 . l %  2,301,246 + 16.0% 

Adult o 1,834,282 + 49.1% 1,306,278 + 23.4% 

Total 9 3,226,018 + 30.2% 3,607,524 + 14.3% 

Pre-recrui t  Four 8 1,233,029 + 21.5% 1,886,167 + 15.0% 

Pre-recruit  Three d 390,662 + 32.0% 546,317 + 34.6% 

Pre-recruit  Two d 1,349,006 + 29.9% 1,016,333 + 15.0% 

Pre-recruit  One d 3,012,374 + 21.9% 3,110,040 + 12.9% 

Recruit Legal d 1,556,546 + 29.0% 2,350,079 + 18.4% 

Post-recruit  Legal d 344,882 + 30.1% 875,939 + 19.2% 

Total Legal 8 1,907,532 + 25.9% 3,225,018 + 16.9% 

Total Males 7,892,603 + 20.3% 9,784,875 + 11.2% 

From comparable survey area .  

2 See "Explanation of Terms" fo r  Tanner crab s i z e  and age group descr ipt ions .  



ranged from 546,317 + 34.6% f o r  p re- recru i  t th ree  crabs t o  3,110,040 + 12.9% f o r  
p re - rec ru i  t one crabs. The t o t a l  l e g a l  male crab popu la t i on  was est imated t o  be 
1,907,532 + 25.9% crabs i n  1981 and 3,226,018 + 16.9% crabs i n  1982. Female 
Tanner crab popu la t i on  est imates v a r i e d  from 1,388,683 + 21 .l% f o r  j u v e n i l e s  t o  
1,834,282 t 49.1% f o r  a d u l t s  i n  1981 and from 1,306,278 + 23.4% f o r  a d u l t s  t o  
2,301,246 + 16.0% f o r  j u v e n i l e s  on t h e  1982 survey. I n  genera l ,  t h e  percent  
e r r o r s  o f  t h e  est imates were considerably  lower on the  1982 survey than on the  
1981 survey. The d i f f e rence  can be a t t r i b u t e d  t o  t h e  g r e a t e r  sampling i n t e n s i t y  
i n  1982 which tended t o  lessen the  o v e r a l l  v a r i a b i l i t y  between tow catches. 

Since the  Department i s  i n t e r e s t e d  i n  f o r e c a s t i n g  f u t u r e  rec ru i tmen t  i n t o  t h e  
l e g a l  c rab  s i z e  group, we t r i e d  t o  determine what rec ru i tmen t  should have been 
i n  1983 from t h e  r a t i o  o f  o l d s h e l l  p r e - r e c r u i t  one t o  r e c r u i t  l e g a l  crabs on t h e  
1981 survey  a able 18) .  Th is  should g i v e  us an idea o f  t h e  e x t e n t  o f  s k i p  mo l t -  
i n g  i n  t h e  p r e - r e c r u i t  one group which i s  then a p p l i e d  t o  t h e  p r e - r e c r u i t  one 
group which would be expected t o  m o l t  t o  l e g a l  s i z e  t h e  f o l l o w i n g  year .  Th is  
method suggests a  popu la t i on  o f  1,550,770 r e c r u i t s  a t  t h e  s t a r t  of t h e  1983 com- 
merc ia l  season. Ad jus t i ng  t h e  1982 survey popu la t i on  es t imate  f o r  r e c r u i t  crabs 
t o  t h e  s t a r t  o f  t h e  1983 f i s h i n g  season g i ves  an es t imate  o f  2,115,071 crabs 
which was considerably  h ighe r  than the  f o r e c a s t  f rom t h e  e a r l  i e r  data. Even 
l ook ing  a t  t he  range o f  t h i s  es t imate  which i s  1.7 - 2.5 m i l l i o n  crabs, t h e  lower 
end i s  0.2 m i l l i o n  crabs h ighe r  than the  e a r l i e r  f o recas t .  Th i s  would suggest 
t h a t  t h e  1980 t r a w l  survey i n  t he  Chignik Management D i s t r i c t  undersampled ( t he re -  
by underest imat ing)  t h e  p re - rec ru i  t one crab group. Th is  may have been a  r e s u l t  
of making fewer tows than were subsequently taken i n  1982. 

One way of checking t h e  popu la t ion  es t imate  der ived  from t h e  t r a w l  survey i s  t o  
mon i to r  t h e  commercial f i s h e r y  and compare t h e  catch w i t h  t he  survey popu la t i on  
est imate.  Th is  can g i v e  an i n d i c a t i o n  of t h e  e x p l o i t a t i o n  r a t e  one i s  us ing  i n  
harves t ing  t h e  resource. The popu la t i on  est imate o f  l e g a l  s i zed  crabs c a l c u l a t e d  
f o r  t h e  e n t i  r e  survey area (no t  t h e  smal le r  area used t o  compare 1981 and 1982 
da ta)  and ad jus ted  f o r  n a t u r a l  m o r t a l i t y  was 1,859,099 crabs. The 1981-82 com- 
merc ia l  ca tch  t o t a l  ed 1,343,500 crabs. Thus, these f i g u r e s  would suggest an 
e x p l o i t a t i o n  r a t e  of 0.72. The goal o f  t he  Department f o r  Tanner crab i s  an 
e x p l o i t a t i o n  r a t e  of 0.40. It would seem t h a t  t h e  Chignik  crab stocks a re  being 
h e a v i l y  exp lo i t ed ,  however, c e r t a i n  cau t ions  i n  i n t e r p r e t i n g  t h e  data must be 
considered. The t r a w l  gear probably  does n o t  capture 100% o f  t h e  l e g a l  s i z e  crabs 
i n  i t s  path. Some crabs may move o u t  of t h e  path over  t he  dandy l i n e s  and t h e  n e t  
may pass over  some of t h e  crabs, p a r t i c u l a r l y  crabs t h a t  a re  p a r t i a l l y  b u r i e d  i n  
t he  sediment. Gear mensurat ion work t o  accu ra te l y  d e f i n e  t h e  working s p e c i f i c a -  
t i o n s  of t h e  n e t  p lus  a  t ag l recap tu re  s tudy t o  d e f i n e  t h e  v u l n e r a b i l  i ty  o f  crabs 
t o  t he  gear would h e l p  t o  g i v e  us a  b e t t e r  idea o f  how e f f i c i e n t  ou r  gear i s  under 
normal towing cond i t ions .  Losses o f  crabs from t h e  p o t e n t i a l  catch because o f  n e t  
performance would r e s u l t  i n  a  lower popu la t ion  es t imate  f o r  l e g a l  s i z e  crabs which 
would i n f l a t e  t h e  e x p l o i t a t i o n  r a t e  der ived  from t h e  commercial f i s h e r y .  

Another cause o f  a r t i f i c i a l  i n f l a t i o n  o f  t he  e x p l o i t a t i o n  r a t e  would be a  lower 
than adequate sampling i n t e n s i t y  combined w i t h  enough clumping o f  t h e  l e g a l  s i z e  
popu la t i on  t o  r e s u l t  i n  underest imat ing the  ac tua l  popu la t i on  s ize .  Tes t ing  f o r  
t he  degree o f  clumping of t h e  Tanner crab popu la t i on  i s  something we have n o t  
adequately addressed i n  t h i s  study. Hopefu l l y ,  cond i t i ons  w i l l  be such, i n  1983, 
t h a t  we w i l l  be ab le  t o  t ake  more tows i n  each o f  our  s tudy areas. 



Tab le  18. Legal male Tanner crab, Chionoecetes baird i ,  r e c r u i t m e n t  f o r e c a s t  
f rom p r e - r e c r u i t  one c rab  p o p u l a t i o n  es t imate  t o  t h e i r  r e s p e c t i v e  
commercial f i s h e r y ,  1981 Ch ign i  k Management D i s t r i c t  t r a w l  survey. 

Recru i tment  f o r e c a s t  f rom 1981 survey 

Recru i tment  C o e f f i c i e n t  (RC)  = 9.715 

Recru i tment  t o  1983 f i s h e r y  = A x R C y  where A = 3,012,374 x . 72 l  

= 0.715 x 2,165,909 

= 1,550,770 crabs 

Popu la t i on  es t ima te  o f  r e c r u i t s  a t  s t a r t  o f  1983 f i s h e r y  f rom 1982 t r a w l  
survey data = 1,725,898 - 2,504,244 crabs, m idpo in t  o f  2,115,071 crabs.  

1 S u r v i v a l  a f t e r  1-1 /2  years  a t  20% annual n a t u r a l  m o r t a l i t y .  



A third problem which would resul t  in raising the observed exploitation ra te  
during the subsequent fishing season would occur i f  some of the areas which 
produce a significant comnercial harvest proved untrawlabl e .  While t h i s  i s  
similar to the problem of inadequate sampling intensity cited above, i t  i s  poten- 
t i a l l y  more problematic in that  i t  cannot be overcome by increasing e f fo r t .  Some 
other way of sampling tha t  portion of the legal s ize crab population would have 
to be devised. In f a c t ,  t h i s  problem has occurred in the C h i g n i k  Management 
Distr ic t ;  the extensive g u t  area seaward of Chignik and Kujulik bays (Figure 13, 
area in vicini ty  of tows 72 and 85; Figure 14, area i n  v icini ty  of tows 97 and 
98) i s  a f a i r l y  productive area during the commercial fishing season (about 
130,654 1 bs during 1981 -82 season). We cannot adequately sample th i s  area w i t h  
trawls because of the presence of many pinnacles on the sea bed. The substrate 
between the pinnacles i s  so f t  and i s  apparently reasonably good Tanner crab hab- 
i t a t .  In searching the area for  enough suitable terrain fo r  trawling, we have 
only found two such locations on each of the Chignik trawl surveys. We a re  going 
to  have to  look a t  th i s  problem in more detail  since similar problems could ex i s t  
in a number of the areas of the Gulf of Alaska. 

A f inal  method of monitoring the performance of the trawl survey i s  to  use informa- 
tion from the commercial f ishery t o  derive a Leslie population estimate which can 
then be compared to the survey derived population estimate. This method has been 
used in the North Mainland fishing section of the Kodiak Management Dis t r ic t  ( F i g -  
ure 9) .  The method depends on a declining CPUE (when compared w i t h  the cumulative 
catch over time) during the course of the fishery. An attempt was made to use the 
method with the 1981-82 commercial f ishery data (Figure 17) and the resu l t s  were 
disappointing. Unfortunately, CPUE did not decline over the course of the fishery 
which precluded us from calculating a meaningful Leslie population estimate to  com- 
pare with our survey estimate. I t  i s  not uncommon to observe an increase in CPUE 
toward the end of the Tanner crab season which may be the resul t  of strong t ides  
during the middle part of the season causing crabs to  stay out of pots (CPUE then 
increases a f t e r  the strong t ide  period). The approach of the molting season can 
also a f fec t  the behavior of crabs which might enter pots, b u t  i t  i s  not c lear  t o  
what extent t h i s  may have an effect  on the commercial catch. Hopefully, the com- 
mercial f ishery i n  the Chignik Management Dis t r ic t ,  d u r i n g  1983, will proceed in 
a manner that  will lend i t s e l f  to a meaningful analysis and comparison w i t h  our 
trawl survey data. 

POPULATION SURVEYS USING POTS 

Tanner crab populations have been quantitatively surveyed using pots as an adjunct 
to  the ADF&G1s annual k i n g  crab population survey since 1973. The primary purpose 
of the surveys i s  t o  determine distribution and abundance of k i n g  and Tanner crab, 
particularly in areas which are his tor ical ly  fished by the commercial f l e e t .  

Methcds and Procedures 

One chartered fishing vessel and one State of Alaska research vessel were used to  
conduct the Westward Region population surveys d u r i n g  the summer of 1982 (Table 
19).  No surveys were conducted i n  the Eastern or  Western Aleutians Management 
Distr ic ts  during 1982 (Figure 18).  Station distribution was determined from a 



Curnmulative Catch (millions of crabs) 

Figure 17. Catch pe r  u n i t  o f  e f f o r t  (CPUE) and cumulat ive ca tch  by week du r i ng  t h e  1981-82 commercial f i s h e r y  
f o r  Tanner crab, Chionoecetes b a i r d i ,  i n  t h e  Chigni k Management D i s t r i c t .  



Table 19. Research f i s h i n g  i n fo rma t i on  and r e l a t e d  ca tch  data,  1982 Westward Region p o t  surveys. 

No .ma le  140. female 
Number Avg. No. Number Avg. Flo. Tanner Tanner c rab  

Kee 1 ocean p o t s  pe r  of  bay po t s  p e r  To ta l  Depth c rab  C. bairdi 
Di s t r i  c t /  l e n g t h  S c i e n t i f i c  s t a t i o n s  a l l  ocean s t a t i o n s  a l l  bay p o t  range C. b a i r d i  cap tu red  
Date Vessel ( f  t) Crew l eade r  f i s h e d  s t a t i o n s  f i s h e d  s t a t i o n s  1 i f t s  ( fms) captured Juv. A d u l t  

Kodiak Determi ned 99 F. B lau  143 9.94. 1 n2 2.93 1,721 9-142 21,n21 15 1,919 
(7/8-8/28) 

South 
Peninsula Reso lu t i on  81 J. H i l s i n g e r  42 9.98 7 1 2.97 630 14-85 2,646 7 51 8 

' (7/16-8/13) vl 
IU 



Figure 18. Tanner crab management d i s t r i c t s  o f  the  Westward Region, Alaska, i n  which popu la t ion  surveys us ing  
crab pots conducted du r ing  1982. 



permanent sampling gr id  pat tern  in most cases. Targeted sampling areas  were 
se lected based on the  h i s t o r i c  d i s t r ibu t ion  of the  king crab resource and, t o  
a l e s s e r  ex ten t ,  the  Tanner crab resource. Within the  sampling areas  regions 
of higher population l eve l s  received the g rea tes t  sampl ing e f f o r t .  

The number of s t a t i ons  f ished varied between bay and ocean areas .  Generally, 
four ocean s t a t i ons  of 10 pots each were f ished per day. Pots were spaced 0.40 
km apar t  in an east-west d i rect ion.  Sta t ions  were spaced 11.27 km east-west and 
4.83 km north-south. Bay s t a t i ons  consisted of a three  pot s t r i ng  with pots 
spaced 0.40 km apar t ,  usually in an east-west d i rect ion.  Ten bay s t a t i ons  were 
sampled da i ly .  

Sampling gear consisted of 2.1 x 2.1 m crab pots weighing 318 kg and covered 
with 8.9 cm webbing. Two 1 - l i t e r  perforated p l a s t i c  j a r s  were f i l l e d  w i t h  chopped 
frozen herring,  C l u p e a  harengus, and placed ins ide  each pot a s  ba i t .  

Ideal ly ,  baited pots were s e t  and allowed to  f i s h  f o r  24 hours. Individual pot 
iden t i f i ca t ion ,  environmental conditions, depth, and soak time were recorded 
f o r  each pot. 

Upon re t r i eva l  of each pot a l l  organisms were sorted and species and number of 
individuals were noted. Crabs caught in each pot were separated by species ,  sex, 
and exoskeletal age. Subsampl ing was used i n  instances where the catch was large .  
Carapace w i d t h  measurements were obtained f o r  male and female Tanner crabs (Fig- 
ure 3 ) .  Measurements were taken t o  the  nearest  mil l imeter  using Vernier c a l i pe r s .  
Exoskeletal age, egg clutch s i z e  (percent  fu l lness  of the brood chamber), and egg 
condition were a l s o  recorded. A number of commercial s ized Tanner crabs were 
tagged w i t h  a carapace d a r t  tag and released while s t i l l  on s t a t i on .  All crabs 
were released a f t e r  the  necessary data was col lec ted.  

Catch f igures  f o r  individual pots were adjusted t o  r e f l e c t  a 24-hour f i shing per- 
iod (Table 20). These f ac to r s  represent an approximation of a function derived 
from Kodiak king crab logbook data (Rothschild e t  a1 . 1970). 

Results and Discussion 

The following a r e  the r e su l t s  of the 1982 Tanner crab population assessment sur- 
veys i n  the  Kodiak and South Peninsula Management D i s t r i c t s .  

Kodiak Management D i s t r i c t :  

Of the  245 s t a t i ons  f ished on the  1982 Kodiak pot survey, 143 were ocean s t a t i ons  
and 102 were located i n  various bays around the  island (Tabl e 19) .  A t o t a l  of 
1,721 pots were pulled during the  survey, a s l i g h t  decline from the  1981 pot sur- 
vey when 1,793 pots were f ished (Tabl e 21 ) . 
Male Tanner Crabs. A t o t a l  of 21,021 male Tanner crabs was captured on the  1982 
pot survey (Table 21). This was the  highest  t o t a l  male catch s ince  the  1977 sur- 
vey when 22,009 male crabs were captured. The same s i tua t ion  occurred w i t h  the  
legal  s i z e  catch. A t o t a l  of 10,652 legal s i z e  crabs was captured on the  1982 
survey while in 1977 the  t o t a l  amounted t o  15,261. The 1982 legal s i z e  crab catch 
was 50.7% of the  t o t a l  male catch. The breakdown of legal crabs in to  r e c r u i t s  and 



Table 20. Soak f a c t o r s  used t o  s tandard ize  i n d i v i d u a l  p o t  soak t imes.  

Days Pots Soaked Soak Fac to r1  

The ca tch  i s  d i v i d e d  by t h e  soak f a c t o r  t o  determine t h e  catch i n  a 
s tandard 24-hour soak. 

Example: If p o t  soaked 2 days and conta ined 12 crabs, t h e  
number of crabs cap tu red  i n  a s tandard 24-hour soak 
would be, 

12 crabs f 1.50 (soak f a c t o r  from t a b l e )  
= 8 crabs i n  24 hours. 



Table 21. Number o f  male Tanner crabs, Chionoecetes b a i r d i ,  by s i z e  and age group and percen t  of t o t a l  male 
c&tch ,  1975-1 982 Kodiak Management D i s t r i c t  p o t  surveys. 

: 1977 X i - -  1979 1980 - 1981 1982 
Group No. % No. % Plo . %- No. % No. % No. % No. % No. % 

P r e - r e c r u i t  Fours 7 .o 6 .O 4 .O 1 .O 5 . O  26 .2 11 .1 6 . O  

P r e - r e c r u i t  Threes 122 .4 185 .6 36 . O  4 .O 70 .5 179 1.5 83 . S  82 .4  

P re - rec ru i  t Twos 1,836 6.2 2,195 6.6 561 2.6 281 3.5 313 6.2 1,317 11.4 947 9.1 1,735 8.3 

P re - rec ru i  t Ones 8,829 29.7 10,088 30.1 6,135 27.9 3,053 37.2 4,782 36.2 4,814 41.6 4,316 41.6 8,546 40.7 

Rec ru i t  Legals 5,288 17.8 6,931 20.7 7,293 33.1 2,184 26.6 2,403 18.2 2,390 20.6 3,873 37.3 8,850 42.1 

P o s t - r e c r u i t L e q a l s  13,564 45.6 14,097 42.0 7,969 36.2 2,662 32.5 5,115 38.7 2,848 24.6 1,146 11.0 1,802 8.6 

I 
To ta l  Legals 18,852 63.3 21,028 62.8 15,261 63.3 4,546 59.1 7,524 57.0 5,238 45.3 5,019 48.4 10,652 50.7 

ul 
m To ta l  Males 29,734 33,504 22,009 8,194 13,193 11,572 10,376 21,021 
I 

Pot L i f t s  1,895 1,946 1,646 89 5 1,709 2,339 1,793 1,721 

1 Funding problems 1 i m i t e d  t h e  scope o f  t h e  1978 survey t o  t h e  south end o f  Kodiak I s l and .  



p o s t - r e c r u i t s  showed an i n t e r e s t i n g  p i c t u r e ,  h i s t o r i c a l l y  (Table 21). A t o t a l  o f  
8,850 r e c r u i t  crabs was captured i n  1982. A p o t  survey record  ( t h e  1973 and 1974 
surveys) were n o t  inc luded i n  Tab1 e 21 . Rec ru i t  t o t a l  s  f o r  those surveys were 
5,822 and 7,035 crabs, respec t i ve l y .  The number o f  r e c r u i t  crabs had been low 
s ince 1977 and recru i tment  t o  l ega l  s i z e  i n  1982 was apparent ly  exce l l en t .  On 
the  o the r  hand, t he  number o f  pos t - recru i  t crabs captured, 1,802 i n d i v i d u a l  s, was 
the second lowest s ince  the  1975 pot  survey. The popu la t ion  index o f  p o s t - r e c r u i t  
crabs has shown a f a i r l y  cons i s ten t  dec l i ne  s ince 1976. This  i s  a r e s u l t  o f  t he  
commercial f i  shery. The Tanner crab f i s h e r y  i n  the  Kodiak Management D i s t r i c t  
i s  and w i l l  probably remain a recrui t-dependent f i s h e r y  under present  management 
p rac t ices .  

The sublegal p o r t i o n  o f  t h e  male Tanner crab catch accounted f o r  49.4% of t he  
t o t a l .  Catches o f  p r e - r e c r u i t  two and p r e - r e c r u i t  one crabs showed marked i n -  
creases over t h e  1981 po t  survey (Table 21). To ta ls  f o r  both o f  these s i z e  
groups were the  h ighes t  s ince the  1976 survey. Sublegal crabs smal ler  than pre- 
r e c r u i t  t h ree  s i z e  showed l i t t l e  change from the  1981 p o t  survey though i t  should 
be noted t h a t  we do n o t  capture small s i z e  Tanner crabs i n  pots i n  numbers pro- 
p o r t i o n a l  t o  t h e i r  expected numbers i n  the  populat ion.  This  i s  an un for tunate  
aspect o f  us ing  po ts  t o  assess Tanner crab populat ions i n  t h a t  we a r e  no t  ab le  
t o  p r e d i c t  f u t u r e  recru i tment  t rends from observat ions on the  few small s i z e  i n d i -  
v i dua ls  captured. Research on poss ib le  mod i f i ca t i ons  t o  the  p o t  survey i n  terms 
of the gear used, t h e  f i s h i n g  method ( b a i t ,  soak t ime, and hanging b a i t ) ,  and 
f i s h i n g  l o c a t i o n s  might  p rov ide  i n s i g h t  i n t o  how we might  expand our  data gather-  
i n g  a b i l i t i e s  f o r  Tanner crab. 

Looking a t  annual popu la t ion  t rends f o r  t o t a l  l e g a l ,  r e c r u i t ,  and p r e - r e c r u i t  one 
Tanner crab i n  t h e  Kodiak Mangement D i s t r i c t  was complicated by the  l a c k  of a 
d i s t r i c t - w i d e  survey i n  1978. That year  the survey was 1 i m i t e d  t o  the  south end 
o f  Kodiak Is land.  Consequently, a l l  o ther  annual data have t o  be standardized t o  
t h e  48 s t a t i o n s  f i s h e d  a1 1 survey years i n  o rder  t o  compare the  r e s u l t s  (F igure  
19) .  The s l i g h t  increases, i n  catch per  pot ,  observed f o r  each group of crabs i n  
1981 became more pronounced du r ing  1982. Therefore, i t  seems t h a t  recru i tment  
i n t o  t h e  p r e - r e c r u i t  one and r e c r u i t  l e g a l  crab groups was exce l l en t .  I f  t h i s  
t rend  i s  an accurate representa t ion  o f  t he  Tanner crab populat ions o f  these two 
groups of crabs d i s t r i c t - w i d e ,  the  1983 and 1984 commercial f i s h e r i e s  should be 
considerably b e t t e r  than the  l a s t  two o r  t h ree  f i s h e r i e s .  

Looking a t  the  mean catch per  p o t  o f  l e g a l  s i z e  crabs by school and stocks shows 
t h a t  t he  recovery seen i n  the  t o t a l  crab catches app l i ed  t o  a l l  b u t  one o f  t he  
Kodiak Management D i s t r i c t  crab schools (Table 22 and F igure  2) .  The Por t l ock  
school (Number 6)  showed no change from the  0.1 l e g a l  s/pot captured on the  1981 
po t  survey. It should be noted t h a t  o n l y  th ree  s t a t i o n s  were f i s h e d  i n  t he  Por t -  
l ock  area which may n o t  accura te ly  r e f l e c t  the  abundance of l e g a l  s i z e  Tanner 
crabs i n  t h a t  area. School 17 (Twoheaded I s land )  showed the  most dramatic increase 
i n  catch/pot  o f  l e g a l  s i z e  crabs between 1981 and 1982. Mean catch/pot  was 0.8 
crabs i n  1981 and 15.1 crabs i n  1982 (Table 22). 

Because o f  v a r i a t i o n s  i n  survey f i s h i n g  e f f o r t  between years, i t  was genera l l y  
more accurate t o  compare crab stocks us ing  on ly  those s t a t i o n s  f i s h e d  both sur-  
vey years. Doing t h i s  f o r  1981 and 1982 (Table 23) shows considerable v a r i a t i o n  
i n  the  number of l e g a l s  per p o t  i n  t h e  f i v e  stocks surveyed i n  t h e  Kodiak Manage- 
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Figure 19. Catch per pot of t o t a l  l ega l ,  r e c r u i t  l ega l ,  and pre-recrui t  one male Tanner crabs,  Chionoecetes 
bairdi ,  from 48 s t a t i ons  f ished a t  the  south end of Kodiak Island, 1975-1982 Kodiak Management 
D i s t r i c t  pot surveys. 



Table 22. Mean c a t c h l p o t  o f  l e g a l  s i z e  male Tanner crabs, C h i o n o e c e t e s  b a i r d i ,  

by school and stock by year.  

KODIAK SURVEYS 

School 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 

6 Po r t l ock  0.0 0.2 9.9 2.9 2.2 - 1.4 q.5 0.1 0.1 

5 Marmot Bay 8.0 10.4 11.6 10.9 6.9 - 2.9 4.4 3.6 9.8 

10 Marmot G u l l y  4.6 5.4 - 6.4 9.2 - 10.3 3.1 1.0 4.8 

12 Outer Marmot G u l l y  8.7 18.9 7.7 0.9 1.1 - 3.0 0.5 0.2 0.8 

9 Chin iak Bay 16.7 8.1 11.9 8.2 1.8 - 6.4 2.0 1.6 7.8 

14 Chin iak G u l l y  30.9 19.0 5.0 11.3 7.0 - 4.1 2.9 0.9 2.0 

STOCK A 11.9 10.3 9.2 6.8 4.7 - 4.7 2.2 1.2 4.2 

18 Ugak/Barnabas 13.1 24.8 10.0 4.4 6.3 - 6.7 2.8 3.8 15.3 

19 Eas ts ide  Other 8.4 - - - - - - - - - 

STOCK B 10.8 24.8 10.0 4.4 6.3 - 6.7 2.8 3.8 15.3 

17 Twoheaded I s l a n d  26.1 15.7 25.2 14.5 28.6 - 0.7 2.1 0.8 15.1 

20 Horses Head 4.3 10.4 15.2 6.1 13.7 2.8 4.6 1.1 0.7 1.9 

22 S o u t h T r i n i t y I s l a n d  2.6 7.6 8.0 15.1 4.9 7.5 0.8 2.9 0.6 1.8 

STOCK C 11.0 11.2 16.1 11.9 15.7 5.2 2.0 2.0 0.7 6.3 

21 A l i  t ak  Bay 8.7 34.1 2.7 31.1 18.2 - 2.9 8.1 13.3 14.1 

34 I k o l i k / A l i t a k  9.2 6.8 5.1 5.1 6.2 3.8 0.5 1.3 2.8 3.7 

30 Compass Rose 8.4 15.6 10.6 7.7 12.8 5.3 3.5 2.9 3.7 8.2 

STOCK D 8.8 18.9 6.1 14.6 12.4 4.6 2.3 4.1 6.6 8.7 

40 Kupreanof/Uganik 1.0 3.3 14.1 12.7 7.1 - 3.1 3.2 8.7 14.1 

42 West Afognak - - - 33.4 - - 8.9 - - - 

STOCK F 1.0 3.3 14.1 23.1 7.1 - 6.0 3.2 8.7 14.1 

ALL SCHOOLS 10.0 12.9 10.5 12.1 9.0 4.8 5.6 2.9 3.0 7.1 



Table 23. Mean ca tch /po t  of l e g a l  male Tanner crabs, Chionoecetes b a i r d i ,  
by s tock  f rom s t a t i o n s  f i s h e d  on bo th  the  1981 and 1982 Kodiak 
Management D i s t r i c t  p o t  surveys. 

Stock 1981 1982 Percent  Change 

A - Nor theas t  1.4 4.8 + 254 

B - Eas ts ide  5.0 14.0 + 171 

C - Southeast 0.8 3.4 + 349 

D - Southwest 4.6 7.7 + 59 

F - Westside 13.0 14.1 + 8 

Kodiak T o t a l  3.0 6.7 + 121 



ment D i s t r i c t .  Stock F  (Westside) on the  west s ide  o f  Kodiak and Afognak I s lands  
showed a  small ga in  i n  the  l e g a l  Tanner crab popu la t ion  i n  1981. The 14.1 crabs/ 
p o t  observed i n  1982 remained the  h ighes t  i n  t he  Kodiak Management D i s t r i c t .  The 
g rea tes t  percentage increase i n  s tock  catch/pot  o f  l e g a l  crabs was seen i n  Stock 
C (Southeast) on the  southeastern s ide  o f  Kodiak I s l a n d  i n  t he  G u l f  o f  Alaska. 
This  s tock showed a  349% increase i n  abundance. A1 though t h i s  s tock showed a  
recovery i n  the l e g a l  s i z e  popu la t ion  from the  l a s t  few surveys, the  catch/pot  
was s t i l l  r e l a t i v e l y  low when considered from the perspect ive  o f  commercial f i sh -  
i n  operat ions.  I n  t h i s  regard the  stock which showed the  most growth was Stock 
B 9 Easts ide)  on the  eastern s ide  o f  Kodiak I s l a n d  (F igure  2) .  The catch/pot  of 
l e g a l  crabs rose from 5.0 i n  1981 t o  14.0 i n  1982, a  s i z a b l e  increase. 

I n  t h e  Kodiak Management D i s t r i c t  as a  whole, the  mean catch/pot  o f  l e g a l  s i z e  
crabs increased 121% between the  1981 and 1982 index surveys. The magnitude of 
the  increase was n o t  expected from previous po t  survey data as w i l l  be expla ined 
be1 ow. 

The a b i l i t y  t o  p r e d i c t  f u t u r e  recru i tment  i n t o  l e g a l  s i z e  o r  even growth i n  
smal le r  s i z e  groups i s  problemat ic  i n  the  Tanner crab f o r  two major reasons. 
F i r s t ,  us ing  t h e  p o t  method t o  assess t h e  Tanner crab popu la t ion  seemed t o  f a v o r  
the  capture o f  t h e  l a r g e r  s i z e  p o r t i o n  o f  t h e  Tanner crab populat ion.  Smaller 
s ized crabs, t h a t  i s ,  crabs two o r  more mol ts  ( <  11 5  mm) from lega l  s i z e  were 
n o t  captured i n  p red i c tab le  numbers from survey t o  survey. Second, t h e  phenomenon 
o f  s k i p  mo l t i ng  was common i n  p r e - r e c r u i t  one crabs. This  hampered our  a b i l i t y  t o  
p r e d i c t  recru i tment  i n t o  l ega l  s i z e  t h e  f o l l o w i n g  year  s ince we d i d  n o t  know what 
p o r t i o n  o f  the  p r e - r e c r u i t  one popu la t ion  would m o l t  i n  any g iven year.  

Problems associated w i t h  the p o t  method o r  surveying the  Tanner crab popu la t i on  
a re  seen d ramat i ca l l y  i n  the  w id th  frequency d i s t r i b u t i o n s  o f  t he  male component 
o f  t he  survey catches by s h e l l  age (F igure  20). I t  i s  immediately apparent t h a t  
very  few j u v e n i l e  males ( rough ly  crabs < 110 mm CW) were captured by the  p o t  
method of f i sh ing .  Also, t h e  ex ten t  o f  recru i tment  i n t o  l e g a l  s i z e  ( >  139 mm CW) 
i n  1982 wasn ' t  i nd i ca ted  by the  index o f  p r e - r e c r u i t  ones captured on the  1981 
survey. This i s  e s p e c i a l l y  s i g n i f i c a n t  when one observes t h a t  t he  p o r t i o n  of 1981 
p re - rec ru i  t one crabs t h a t  were captured as 01 dshe l l  p r e - r e c r u i t  ones i n  1982 was 
q u i t e  h igh.  

Cne o f  t he  ways f i s h e r i e s  managers have been able t o  moni tor  t h e  commercial 
e x p l o i t a t i o n  o f  a  species du r ing  the f i s h i n g  season i s  through a  tag  re lease and 
recovery program. A1 though such a  program has been i n  ex is tence i n  t he  Kodiak 
Management D i s t r i c t  s ince  1973, t he  r e s u l t s  have genera l l y  been too  poor t o  j u s t i f y  
the  use of tag recover ies as an e f f e c t i v e  management t o o l  f o r  Tanner crabs. Look- 
i n g  a t  tag  recover ies dur ing  t h e  1981 and 1982 commercial f i s h e r i e s  (Table 24) 
i l l u s t r a t e s  the  problem c l e a r l y .  Keeping i n  mind t h a t  an e x p l o i t a t i o n  r a t e  of 
40% i s  t he  goal of management, i t  i s  immediately apparent t h a t  no Tanner crab 
school produces the  proper recovery ra te .  Chiniak G u l l y  came c l o s e s t  i n  1981 
w i t h  38.5% of t h e  tags recovered du r ing  the  commercial f i s h i n g  season. Most of 
the  areas around the  D i s t r i c t  f e l l  f a r  sho r t  of the  40% goal . I t  i s  i n t e r e s t i n g  
t h a t  t he re  was a  f a i r  amount of consistency of percentage r e t u r n s  between years 
i n  c e r t a i n  schools (Chi n iak  Bay, Ugak/Barnabas, I k o l  i k/Al i tak, Kupreanof/Ugani k, 
and North Mainland).  Two of t h e  schools, Ugak/Barnabas and Kupreanof/Ugani k  (each 
having a  good number of tagged crabs a t  1  i b e r t y )  showed r e l a t i v e l y  h i g h  and con- 
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Figure 20. Carapace width frequencies of male Tanner crabs,  Chionoecetes b a i r d i ,  
measured on 1980-1982 Kodiak Management D i s t r i c t  pot surveys. 



Table 24. Releases and recove r i es  o f  tagged Tanner crabs, Chionoecetes b a i r d i ,  i n  t he  Kodiak Management 
D i s t r i c t ,  1980-81 and 1981 -82. 

1980 Releases, 1981 F i sh inq  Season Recoveries/ l981 Releases, 1982 F i s h i n g  Season Recoveries 

Number Re1 eased Number Recovered Percent Recovered 
Rec ru i t s  Pos t rec ru i  t s  To ta l  Rec ru i t s  P o s t r e c r u i t s  To ta l  Recru i ts  Post recru i  t s  To ta l  

School 1980 1981 1980 1981 1980 1981 1981 1982 1981 1982 1981 1982 1981 1982 1901 1982 1981 1982 

6 Po r t l ock  1 1 5  0 6 1  0 0 0 0 0 0  0 0 0 0 0 0  

5 Marmot Bay 42 19 14 7 56 26 9 3 5 0 14 3 21.4 15.8 35.7 0 25.0 11.5 

10112 Marmot G u l l y  25 19 41 7 67 26 12 4 11 1 23 5 48.0 21.1 26.8 14.3 34.3 19.2 

9 Chiniak Bay 11 16 7 9 18 25 0 1 1  0 1 1 0 6.2 14.3 0 5.6 4.0 

1 4  Chiniak G u l l y  12 11 27 8 39 19 7 0 8 0 15 0 58.3 0 29.6 0 38.5 0 

&, 17 Twoheaded I s l a n d  6 . 5  4 0 10 5 0 0 0 0 0 0  0 0 0 0 0 0 
W ' 20  Horses Head 16 20 30 22 46 42 3 1 3  0 6 1  18.7 5.0 10.0 0 13.0 2.4 

22 South T r i n i t y  I s l a n d  2 15 10 3 12 18 0 2 0 0 0 2 0 13.3 0 0 0 1 1 . 1  

21  A l i t a k  Bay 62 55 25 12 87 67 2 4 0 1 2 5  3.2 7.3 0 8.3 2.3 7.5 

3 4  I k o l i k I A l i t a k  15 41 21 11 36 52 1 1 0  1 1 2  6.7 2.4 0 9.1 2.8 3.8 

30 Compass Rose 35 107 83 24 118 131 9 10 15 4 27 14 25.7 9.3 21.7 16.7 22.9 10.7 

40 KupreanofIUgani k 18 63 21 28 39 91 6 19 7 9 13 28 33.3 30.2 33.3 32.1 33.3 30.8 

41 Nor th  Mainland 82 0 68 45 150 45 0 - 11 4 11 4 0 - 16.2 8.9 7.3 8.9 

31 Other Southwest 6 7 16 1 22 8 0 !I 0 0 0 0  0 0 0 0 0 0 

To ta l  363 427 426 221 789 648 58 59 83 37 141 96 16.0 13.8 19.5 16.7 17.9 14.8 



s i s t e n t  percentage recovery. These areas  a r e  heavily f ished and we suspect  t h a t  
the  exploi ta t ion r a t e  may be higher than the  40% management goal .  The d i s t r i c t -  
wide percentage recoveries f o r  1981 and 1982 were a typical  and disappointing 
17.9 and 14.8, respectively.  A good example of how poor the  tag recovery pro- 
gram i s  f o r  Tanner crab can be seen in  the North Mainland f ishing sect ion of t he  
Kodiak Management D i s t r i c t  where 150 and 45 tags were released on the  1980 and 
1981 trawl surveys, respectively (Table 24). Recoveries during the respective 
subsequent commercial f i she r i e s  was 7.3% and 8.9% indicating an exploi ta t ion r a t e  
1 ess than 10% based on tag returns.  We were able  t o  analyze the  North Mainland 
commercial f i shing information by the Lesl ie  method a f t e r  the  1981 and 1982 sea- 
sons (Figure 9 ) .  Using the resul t ing Lesl ie  population est imates,  the  trawl sur- 
vey population est imates of legal  s i z e  crabs,  and the commercial crab catches,  we 
can derive est imates of the harvest  exploi ta t ion r a t e s  f o r  the  1981 and 1982 sea- 
sons. Comparing exploi ta t ion r a t e s  from the three methods ( t ag s ,  Lesl i e ,  and 
survey) gives s t a r t l i n g  r e su l t s  i n  Table 25. 

Exploitation r a t e s  f o r  the  1981 and 1982 commercial f i s h e r i e s  were s imi la r  when 
derived from the two population estimation methods. More importantly, f o r  man- 
agement purposes they suggest much higher exploi ta t ion r a t e s  i n  the  North Mainland 
f ishing sect ion i n  1981 and 1982 than was suggested by tag recoveries. T h i s  would 
seem t o  indicate  t h a t  tagging Tanner crabs w i t h  carapace d i sc  tags i s  not worth 
the e f f o r t  considering the amount of information i t  provides managers. 

Female Tanner Crabs. The t o t a l  number of female Tanner crabs measured on the 1982 
Kodiak Management D i s t r i c t  pot  survey was 1,934. Juvenile females numbered 15 i n -  
dividuals which was 0.8% of the  female catch. Considering the small number of 
individuals and the  e r r a t i c  catches of small sized crabs by pots i t  i s  doubtful 
whether the  juvenile female catches represent  any kind of abundance pa t t e rn .  

Observations on egg clutch s i z e  (Table 26) showed females w i t h  f u l l  (90-100%) 
egg clutches comprised 71 . l %  of the  to ta l  female catch during the  1982 Kodiak 
Management D i s t r i c t  pot survey. T h i s  i s  s l i g h t l y  lower than the  1981 survey 
(78.0%) b u t  considerably higher than the 1979 (58.8%) and 1980 (56.8%) survey 
observations (Table 26). Barren females ( i . e . ,  mature females w i t h  no eggs a t  
the  time of the  survey) made up 1.8% of the  adul t  females measured on the  1982 
pot survey. This i s  the  lowest percent barrenness observed in the  l a s t  four sur- 
vey years. I t  seems t h a t  the reproductive potential  f o r  the  female Tanner crab 
population has been in a healthy s t a t e  over the 1979 t o  1982 survey periods in  
the Kodiak Management D i s t r i c t .  

South Peninsula Management D i s t r i c t :  

Of the  113 s t a t i ons  f ished on the  1982 pot survey i n  the  South Peninsula Manage- 
ment D i s t r i c t ,  42 were ocean s t a t i ons  and 71 were located i n  various bay areas of 
the  D i s t r i c t .  

A t o t a l  of 630 pots were pulled during the survey, a 16% decline i n  e f f o r t  from 
the  1981 pot survey when 750 pots were f ished (Table 27). 

Male Tanner Crab. A t o t a l  of 2,751 male Tanner crabs was captured on the  1982 
pot survey (Table 27). This was lower than the  t o t a l  catch during the  1980 and 
1981 surveys when 2,851 and 4,965 males were captured, respect ively .  In the  
legal s i z e  crab groups, the  1,398 legal s i z e  crabs captured during the  1982 pot 



Table 25. E x p l o i t a t i o n  r a t e s  f rom t a g  recovery,  L e s l i e ,  and survey methods, 
1981 and 1982. 

1981 F i sh ing  1982 F i s h i n g  
Method used t o  1981 1981 1  980 1982 1982 1981 
d e r i v e  e x p l o i -  t ag  Les l  i e  survey t ag  Les l  i e  survey 
t a t i o n  r a t e  recove r i es  es t .  es t .  r ecove r i es  e s t .  e s t .  

E x p l o i t a t i o n  
r a t e  .10 .63 .50 .10 .60 .66 



Table 26. Number o f  female Tanner crabs, Chionoecetes b a i r d i ,  measui-ed by s h e l l  age and percen t  f u l l n e s s  o f  
egg c l u t c h ,  1979 - 1982 Kodiak Management D i s t r i c t  p o t  surveys. 

Percent  f u l l n e s s  o f  egg c l u t c h  
0 1-24 25-49 59-74 75-89 90- 100 T o t a l  , 

Juveni  l e s  N 0 V O N  0 V O N  0 VO N 0 VO N 0 VO N 0 V O A d u l t s  

No. measured 4 2 3 1 7 6 29 15 15 8 10 86 41 33 289 26 96 777 68 1,600 

% ( o f  a d u l t s )  - 1.9 4.8 1.8 0.9 0.9 0 . 5 0 . 6  5.4 2.6 2.1 18.1 1.6 6 .048 .6  4.2 

% by c l a s s  6.7 2.7 1.4 8.6 21.8 58.8 

No. measured 160 8 16 92 15 48 8 13 29 79 57 60 79 59 2 9 1 9 6  477 106 1,371 
I 

% ( o f  a d u l t s )  m 
I 

0.6 1.2 6.7 1.1 3.5 0.6 0.9 2.1 5.8 4.1 4.4 5.8 4.3 2.1 14.3 34.8 7.7 

% by c l a s s  8.5 4.6 3.6 14.3 12.2 56.8 

1981 

No. measured 43 3 19 3 1 1 4 7 18 22 5 1 32 267 304 732 

% ( o f  a d u l t s )  0 .4  2.6 0.4 0.1 0.1 0.5 0.9 2.6 3.0 7.0 4.4 36.5 41.5 

% by c l a s s  3.4 0.2 1.4 5.6 11.4 78.0 

No. measured 15 3 28 3 1 17 1 6 22 1 115 74 4 106 171 2 412 947 6 1,919 

% (o f  a d u l t s )  0.2 1.5 0.2 0.1 0.9 0.1 0.3 1.1 9.1 6.0 3.8 0.2 5.5 8.9 0.1 21.5 49.3 0.3 

% by c l a s s  1.8 1 .C) 1.5 10.1 14.5 71.1 



Table 27. Number of male Tanner crabs ,  Chionoecetes ba i rd i ,  captured by s i z e  
and age group and percent  t o t a l  male ca tch ,  1980-1982 South Peninsula 
Management D i s t r i c t  pot surveys. 

1980 1981 19132 
Group No. % No. % No. '% 

Pre-recrui  t Fours 5 0.2 2 0.04 2 0.1 

Pre-recrui  t Threes 6 3 2.2 13 0.3 7 0 .3  

P re - rec ru i t  Twos 229 8.0 193 3.9 166 6.0 

Pre-recrui  t Ones 1,300 45.6 1,360 27.4 1,178 42.8 

Recrui t  Legal s 31 0 10.9 1,963 39.5 666 24.2 

Pos t - recru i  t Legal s 944 33.2 1,435 28.9 732 26.6 

Total Legals 1,254 44.0 3,398 68.4 1,398 50.8 

Total Males 2,851 100.0 4,965 100.0 2,751 100.0 

Pot L i f t s  700 7 50 630 



survey was l e s s  than h a l f  t he  3,398 l e g a l s  caught on the  1981 survey and o n l y  
s l i g h t l y  h ighe r  than the  1,254 l e g a l s  captured i n  1980. I n  1982 t h e  l e g a l  s i z e  
p o r t i o n  o f  t h e  catch accounted f o r  50.8% of t h e  t o t a l .  Again, t h i s  f e l l  between 
the  1980 and 1981 survey r e s u l t s  which were 44.0% and 68.4%, r e s p e c t i v e l y .  How 
much of t h e  v a r i a t i o n  i n  the survey r e s u l t s  s ince  1979 can be a t t r i b u t e d  t o  v a r i -  
a t i o n s  i n  sampling i n t e n s i t y  (po ts  l i f t e d )  i s  unknown. 

Looking a t  t h e  survey i n  terms o f  mean ca tch lpo t  o f  l e g a l  s i z e  crabs over  severa l  
years (Table 28) shows t h a t  t he  1982 survey catch/pot  i n  bay and ocean areas was 
t h e  second lowest  s ince  1974. The bay areas produced 2.6 l e g a l  s /po t  and 2.0 
l e g a l s / p o t  were captured from t h e  ocean areas o f  t h e  D i s t r i c t .  This s i t u a t i o n  
was a  d i r e c t  r e s u l t  o f  poor rec ru i tmen t  from t h e  p o r t i o n  o f  t h e  popu la t i on  t h a t  
was p re - rec ru i  t one i n  1981 (F igu re  21 ) .  The l a r g e  group o f  r e c r u i t s  i n  1981 was 
apparent ly  harvested t o  a  l a r g e  ex ten t  du r i ng  the  subsequent commercial f i she ry .  
The p r e - r e c r u i t  one p o r t i o n  o f  t h e  1982 survey does n o t  l ook  promis ing f o r  r e c r u i t -  
ment i n  1983, however, i t  i s  d i f f i c u l t  t o  appra ise poss ib le  rec ru i tmen t  because of 
t he  h igh  degree o f  s k i p  mo l t i ng  i n  t he  p r e - r e c r u i t  one crab group. 

Female Tanner Crab. The t o t a l  number o f  female Tanner crabs measured on t h e  1982 
po t  survey was 525. Th i s  observat ion f a l l s  between t h e  720 i n d i v i d u a l s  measured 
on the  1980 survey and the  316 females measured du r i ng  t h e  1981 survey. Juven i l e  
females comprised 1.3% (7 i n d i v i d u a l s )  o f  t h e  female catch i n  1982. As i n  t h e  
Kodiak Management D i s t r i c t ,  i t  i s  doubt fu l  whether t h e  j u v e n i l e  female catches 
represent  any k i n d  of p a t t e r n  of abundance i n  the  South Peninsula Management D is -  
tri c t .  

Observat ions on egg c l u t c h  s i z e  (Tab1 e  29) showed t h a t  females w i t h  f u l l  (90-100%) 
egg c lu tches  comprised 59.6% o f  t h e  t o t a l  a d u l t  female catch dur ing  t h e  1982 p o t  
survey. Th i s  compares w i t h  53.9% on the  1981 survey and 48.4% on the  1980 survey. 
Barren females ( i .e . ,  mature females w i t h  no eggs a t  t h e  t ime o f  t h e  survey)  made 
up 2.3% o f  t h e  a d u l t  females measured i n  1982, the  lowest  inc idence observed i n  
the  l a s t  3  years and a  considerable decrease from t h e  7.9% barren females observed 
dur ing  t h e  1981 survey. Since more than 97% of t he  a d u l t  female Tanner c rab  pop- 
u l a t i o n  c a r r i e d  eggs, i t  would seem t h a t  t he  rep roduc t i ve  p o t e n t i a l  o f  t h e  popula- 
t i o n  i s  being mainta ined i n  a  heal t h y  s t a t e  a t  t h i s  t ime. 

COMMERCIAL FISHERY 

I n  o rder  t o  assess the  performance o f  t h e  commercial f i s h e r y  most areas o f  t h e  
Westward Region have dockside sampl i n g  programs du r i ng  Tanner c rab  season which 
supplement the  i n fo rma t i on  gathered from f i s h  t i c k e t s .  Such observat ions as t h e  
number o f  p o t  l i f t s ,  average crab weight,  number o f  vessels  f i s h i n g ,  and t h e  s i z e  
and s h e l l  age composit ion o f  t h e  commercial harves t  g i v e  the  ADF&G an idea o f  how 
we1 1 f i s h i n g  performance r e f 1  ec t s  observat ions gathered on t h e  Department's popu- 
l a t i  on index ing  surveys. 

Kodiak Manaaement D i s t r i c t  

The Kodiak Management D i s t r i c t  i s  l o c a t e d  i n  t he  no r thcen t ra l  r e g i o n  o f  t h e  G u l f  
o f  A1 aska. S p e c i f i c a l l y ,  i t  i s  one o f  s i x  management d i s t r i c t s  o f  t h e  Westward 



Table  28. Mean c a t c h  p e r  p o t  of l e g a l  s i z e  male Tanner c r a b s ,  Chionoecetes 
bairdi, c a p t u r e d  on t h e  1974 - 1982 South Pen insu la  Management 
D i s t r i c t  po t  su rveys .  

....................... Mean c a t c h  p e r  p o t  (legals/pot)------------------------ 
Year 1974 1975 1976 1977 1978 1979 1980 19131 1982 

Ocean 15.1 17.5 14 .4  24.6 1 0 . 4  4.8 1 .9  2 .9  2 . 0  

Overa l l  24.5 19.6 20.8 22.6 11.6 4 .4  1.8 a. 5 2.2 
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Figure  21. Carapace w id th  frequencies o f  male Tanner crabs, Chionoecetes bairdi, 
measured on 1980-1 982 South Peninsula Management D i s t r i c t  p o t  surveys. 



Table 29. Number o f  female Tanner crabs, Chionoecetes bairdi ,  measured by s h e l l  age and pe rcen t  f u l l n e s s  o f  
egg c l u t c h ,  1980 - 1982 South Peninsula Management D i s t r i c t  p o t  surveys. 

percen t  f u l l n e s s  
0 1 - 24 25 - 49 50 - 74 75 - 89 90 - 100 

Juveni  1 e N O V O N O V O N O V O N O V O N O V O N O V O  

No. measured 22 2 0 25 1 20 16 2 132 3 130 10 31 7 

% (of a d u l t s )  3.0 3.7 0.1 3.0 2.4 0.3 19.5 0.4 19.2 0.1 1.5 46.8 

% by c l ass  3.0 3.7 3.1 22.2 19.6 48.4 

A 

NO. measured 13 1 2 2 

% (of a d u l t s )  0.3 7.6 2.4 3.8 2.7 16.5 0.3 2.4 10.0 6.9 47.0 

% b y  c l ass  7.9 2.4 3.8 19.2 12.7 53.9 

1982 

No. measured 7 12 14 9 9 1 47 26 2 89 5 20 284 

% (of a d u l t s )  2.3 2.7 1.7 1.7 0.2 9.1 5.0 0.4 17.2 1.0 3.9 54.8 

% b y  c l a s s  2.3 2.7 1.7 11 .O 22.6 59.6 



Region R e g i s t r a t i o n  Area "J" and loca ted south o f  t he  l a t i t u d e  o f  Cape Douglas 
on t h e  Alaska Peninsula (58" 52' N. l a t i t u d e ) ,  eas t  o f  the  l ong i tude  o f  Cape 
Kuml i k  (157" 27' W. l ong i tude ) ,  and west of 150" west long i tude.  For management 
and r e p o r t i n g  purposes the  catch s t a t i s t i c s  a re  summarized from f i s h  t i c k e t s  and 
d i v ided  i n t o  e i g h t  major Tanner crab f i s h i n g  sect ions from stocks based on h i s -  
t o r i c  f i s h i n g  l oca t i ons  (F igure  2).  

Tota l  Harvest: 

The 1981-82 Tanner crab season catch i n  the  Kodiak Management D i s t r i c t  surpassed 
the  1980-81 season by over 910 m e t r i c  tons a t  6239.75 mt (Tab1 e  30). Whi le 
h igher  than the  previous year, t h i s  harves t  was the  second lowest  i n  t h e  l a s t  
7  years. The s l i g h t  upward t rend  i n  the  1981-82 season was welcomed and i s  
h o p e f u l l y  a  s ign  of s tock  recovery. F i sh ing  began on 10 February and t h e  l a s t  
f i s h i n g  sec t i on  was closed by emergency order  on 13 A p r i l  w i t h  a  season average 
p r i c e  per  k i logram o f  $3.64. The Southwest and Nor th  Mainland f i s h i n g  sec t ions  
were t h e  two h igh  producers w i t h  2353.40 and 1000.30 m e t r i c  tons de l i ve red ,  res-  
p e c t i v e l y  (Table 31). The Northeast sec t i on  dec l ined d ramat i ca l l y  from t h e  
1083.86 m t  landed i n  1980-81 t o  526.60 m t  landed i n  1981 -82. The Northeast  
sec t i on  has been one o f  t he  major producing stocks i n  t he  past ,  b u t  rec ru i tmen t  
has been poor i n  recent  years. The number o f  vessels f i s h i n g  the  Kodiak Manage- 
ment D i s t r i c t  dur ing  t h e  1981-82 season was an a l l  t ime h igh  a t  221 (Table 30). 
The d e c l i n i n g  k i n g  crab stocks statewide and the  h igh  p r i c e  per  kg p a i d  f o r  
Tanner crab t h i s  season con t r i bu ted  t o  the  h igher  than normal e f f o r t  i n  t he  
Kodiak Management D i s t r i c t .  

Pot L i f t s  and Landings: 

Pots l i f t e d  dur ing  t h e  1981-82 f i she ry  t o t a l e d  230,403 (Table 30). This  ranks 
f o u r t h  h ighes t  i n  t he  pas t  seven seasons and an increase of about 56,000 po ts  
over  t he  prev ious season. Crab landings were 950 i n  1981 -82, a  23% increase over  
t he  771 land ings  repor ted  i n  1980-81. The catch per  p o t  f o r  t he  1981-82 season 
was 24 crabs, a  dec l i ne  of one crab per  p o t  from t h e  1980-81 season when 25 crabs 
per p o t  were caught. 

Crab Weight: 

Average crab weight  f o r  the  Kodiak Management D i s t r i c t  dur ing  the  1981-82 season 
was 1.13 kg, a  6-year low (Table 30). The th ree  preceding season's average 
weight  pe r  crab was 1.22 kg, w h i l e  the  1976-77 and 1977-78 commercial seasons 
produced an average crab weight o f  1.18 kg. 

Dockside Sampl i n g  : 

Alaska Department of  F ish and Game s h e l l  f i s h  management b i o l o g i s t s  sample t h e  
commercial catches t o  determine the  s i z e  frequency d i s t r i b u t i o n  and s h e l l  age 
o f  t h e  catch. During the  1981 -82 f i s h e r y ,  s h e l l  f i s h  personnel sampled 7,118 
crabs (F igure  22). The prev ious two season sample s izes  were 7,480 and 7,576 
crabs. The mean s h e l l  w id th  a t  152 mm f o r  t h e  1981-82 f i s h e r y  cont inued t o  drop 
2  mm p e r  year  from the  prev ious two f i s h i n g  years a t  154 and 156 mm, respec t i ve l y .  
Rec ru i t  crabs accounted f o r  67% of t h e  t o t a l  crabs sampled i n  t h e  1981-82 season. 



Table 30. Commercial catch and e f f o r t  f o r  Tanner crab,  Chionoecetes ba i rd i ,  
Kodiak Management District, 1967-198Z1. 

No. of No. of Avg. w t .  Pr ice  
Year vesse l s  landings No. c rab  M e t r i c t o n s  Pots Li f ted  (kg) CPUE per  kg 

Total - 13,449 99,038,093 119,272.15 2,262,940 - - - 
Average . 130 1,035 7,618,315 7,454.51 174,072 1.15 48 0.88 

Data source: Alaska Department of F i s h  and Game Annual Board of Fish and 
Game Reports and Annual Kodiak Area Management Report. 

Fishing yea r  1 Ju ly  - 30 June. 
Legal season 1 November - 30 June. Season terminated 15 May due t o  onse t  of 
mating season. 
Legal season 1 November - 30 Apri 1. 
Legal season 1 January - 30 Apri 1. 
Legal season 1 January - 15 May. 
Legal season 5 January - 15 May. 
Legal season 22 January - 15 May. 
Legal season 10 February - 16 Apri 1.  



Table 31. Tanner crab, Chionoecetes bairdi, catch in metric tons by f ishing section f o r  the Kodiak Management 
D i s t r i c t  1972-73 through 1981 -82 f ishing season1. 

- - 

Northeast 2,059.07 2,790.55 1,253.80 1,838.34 1,302.38 1,760.76 2,884.76 2,261.69 1,083.86 526.60 

Eastside 2,436.05 2,548.89 1,099.17 2,282.84 1,393.38 1,773.62 1,375.34 961.28 594.22 617.93 

Southeast 750.70 854.55 283.04 2,658.00 2,680.18 2,368.94 1,147.29 442.22 225.11 249.25 

Southwest 4,192.99 3,349.23 1,786.67 1,567.20 813.59 4,005.75 2,352.23 1,200.80 1,154.17 2,353.40 

Semidi I s 1  and - - - - - 372.77 586.17 487.84 549.16 

North Mainland 3,119.37 3,179.31 1,604.31 2,072.40 1,557.27 3,080.49 3,225.76 2,121.81 947.53 1,000.30 

South Mainland 54.49 22.87 86.89 10.72 9.37 26.88 126.06 226.91 179.69 118.23 

Wests i de 1,312.66 781.27 77.70 1,969.84 1,642.39 2,079.93 1,793.92 646.84 656.72 824.87 

To ta l  13,925.33 13,526.67 6,191.58 12,399.94 9,398.57 15,096.38 13,278.13 8,447.73 5,329.14 6,239.75 

I 
4 
P 

Table revised 1/79 t o  r e f l e c t  creation of Semidi, Southeast, and Southwest sections from old "Southern" 
section and minor modification of Eastside section descr ip t ion,  Semidi Is1 and section added beginning 
1978-79 f i sh ing  season. 

Fishing season 1 July  - 30 June. 

3 Fishing season 1 November - 30 June. 
Fishing season 1 November - 30 April ,  shortened due t o  pr ice  negotiat ions and market conditions. 

Fishing season 1 January - 30 April.  

Fishing season 5 January - 15 May. 

Fishing season 22 January - 15 May, shortened due t o  pr ice  negotiat ions.  

Fishing season 10 February - 16 Apri  1. 
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Figure 22. Carapace w i d t h  frequencies of commercially caught Tanner crabs,  Chionoecetes ba i rd i ,  1979-80 
through 1981-82 Kodiak Management D i s t r i c t  f i shing seasons. 



South Peninsula Management D i s t r i c t  

The South Peninsula Management D i s t r i c t  inc ludes a l l  waters west of a l i n e  running 
from t h e  southernmost t i p  o f  Kupreanof Po in t  t o  the  easternmost p o i n t  o f  Cast le  
Rock then 135" southeast, west t o  t h e  l ong i tude  o f  Scotch Cap l i g h t  on Unimak 
I s l a n d  (F igure  18).  

To ta l  Harvest:  

The Tanner crab catch i n  t he  South Peninsula Management D i s t r i c t  was up 30% over  
the  catch the  prev ious year.  The t o t a l  harves t  f o r  1981 -82 was 2081.6 m t  w h i l e  
the  1980-81 catch was o n l y  1494.2 m t  (Table 32). This increase was due p r i m a r i l y  
t o  increased e f f o r t  and b e t t e r  recru i tment  over  t he  1980-81 season. F i sh ing  began 
on 15 December w i t h  the  major product ion areas being the  same as the  prev ious year.  
Pavlof Bay, Deer Is land,  and the  Sanak I s l a n d  areas (Table 33). Pav lo f  Bay had 
the  h ighes t  catch w i t h  657.6 mt, w h i l e  Deer I s l a n d  produced 412.5 m t  and Sanak 
I s l a n d  produced 351.7 m t .  E f f o r t  i n  the South Peninsula Management D i s t r i c t  
reached a 9-year h igh  dur ing the  1981-82 season. Some 72 vessels f ished the  
D i s t r i c t  i n  1981-82, a 40% increase over t he  prev ious season (Table 32).  

Pot  L i f t s  and Landings: 

The 72 vessels f i s h i n g  the  South Peninsula Management D i s t r i c t  dur ing  the  1981-82 
season p u l l  ed 81,058 pots, an increase o f  21,498 over  t he  prev ious season (Tabl e 
32). A1 though t h i s  e f f o r t  was h ighe r  than the  previous season, i t  ranked t h i r d  
h ighes t  i n  9 years o f  f i s h e r y  s t a t i s t i c s .  Tanner crab landings t o t a l e d  365 f o r  
t he  1981-82 season o r  an increase o f  97 landings over the  1980-81 season. The 
catch per  p o t  f o r  t h e  1981-82 season increased t o  22 crabs w h i l e  21 was the  1980- 
81 season's average (Table 32). This  CPUE i s  d ramat i ca l l y  lower than the  pre-1980 
averages when catches of 40 crabs per  p o t  and h igher  were the norm. 

Crab Weight: 

Average Tanner crab weight  dropped t o  1.13 kg/crab f o r  t he  1981 -82 season (Tabl e 
32).  This  average weight  i s  s i m i l a r  t o  the crab weights e x h i b i t e d  i n  t h e  pre-s ize  
l i m i t  years and i s  a r e f l e c t i o n  o f  t he  r e c r u i t  f i s h e r y  s ta tus  i n  1981-82. 

Chi gni  k  Management Di s t r i c t  

The Chignik  Management D i s t r i c t  o f  Tanner crab Reg is t ra t i on  Area "J" inc ludes  a l l  
waters bounded on the  west by a 1 i n e  extending from Kupreanof Po in t  t o  Cast le  
Rock and from Cast le Rock extending 135" southeast and bounded on t h e  eas t  by  
the  l ong i tude  o f  Cape Kuml i k (F igure  18). 

To ta l  Harvest:  

The 1981-82 Tanner crab harves t  f o r  the  Chignik Management D i s t r i c t  t o t a l e d  1469.9 
m t  (Tabl e 34).  Thi s  modest harves t  was 11 % lower than the  1980-81 season though 
w i t h i n  t h e  g u i d e l i n e  harves t  range o f  907 - 2268 m t .  E f f o r t  was a t  an a l l  t ime 
h igh  d u r i n g  t h e  1981-82 season w i t h  45 vessels p a r t i c i p a t i n g .  I n  1980-81, o n l y  
24 vessels f i s h e d  the  Chignik  Management D i s t r i c t .  The M i t r o f a n i a  area rece ived 
t h e  b u l k  o f  the  e f f o r t  and accounted f o r  669.9 m t ,  j u s t  under h a l f  the  t o t a l  Chig- 
n i  k  harves t  (Table 35). The Ivanof  area was second i n  p roduct ion  a t  319.3 m t .  



Table 32.  Nine  year  comparison of Tanner crab, Chionoecetes bai rd i ,  ca tch  s t a t i s t i c s  f o r  t h e  South Peninsula 
Management D i s t r i c t  b y  f i s h i n g  season, 1973-74 through 1981 -82. 

Year - Vessels No. o f  Landings No. o f  Crab M e t r i c  tons Pots L i f t e d  Avg. W t .  ( kg . )  



Table 33. South Peninsula Management D i s t r i c t  Tanner crab, Chionoecetes bairdi, catch s t a t i s t i c s  by ma jo r  
f i s h i n g  areas, 1981 -82 f i s h i n g  season. 

Area Vessels No. o f  Landings No. o f  Crab M e t r i c  tons Pots L i f t e d  Avg. W t .  ( k g . )  CPU t 

Unirnak B i g h t  
Sanak I s l a n d  
Ikatan-Morzhovoi  
Deer I s 1  and 
P a v l o f  Bay 
Beaver-Bal boa 
Mounta in  P o i n t  
S tepovak 



Table 34. Nine year comparison of Tanner crab, Chionoecetes ba i rd i ,  catch s t a t i s t i c s  for  Chignik Management 
Dis t r ic t  by fishing season, 1973-74 through 1981-82. 

Year Vessels 

15 
2 5 
35 
2 1 
3 2 
3 9 
42 
24 
45 

No. of Landings 

141 
9 1 

288 
141 
140 
126 
155 
112 
174 

No. of Crab Metric tons Pots Lifted Avg. Wt. (kg.) CPUE 



Table 35. Ch ign ik  Management D i s t r i c t  Tanner crab, Chionoecetes bairdi, catch s t a t i s t i c s  by ma jo r  f i s h i n g  
areas, 1981-82 f i s h i n g  season. 

Area Vessels No. o f  Landings No. o f  Crab M e t r i c  tons Pots L i f t e d  Avg. W t .  (kg.)  CPUE 

I v a n o f  12 
M i  t r o f a n i a  32 
C h i g n i  k 14 
Ku ju l  i k  9 



The Chignik  and K u j u l i k  Bay areas fol lowed w i t h  235.7 and 173.8 rnt de l i ve red ,  
r e s p e c t i v e l y  (Table 35).  

Pot L i f t s  and Landings: 

Pots l i f t e d  i n  t h e  Chigni k  Management D i s t r i c t  du r i ng  t h e  1981-82 season exceeded 
t h e  preceding year  by 3,808 l i f t s  f o r  a  t o t a l  o f  47,830 (Table 34). Whi le t h e  
number o f  vessels  f i s h i n g  v a r i e d  considerably  from 1980-81 (24 vesse ls )  t o  1981- 
82 (45 vessels)  t h e  increase i n  e f f o r t  i n  terms o f  t h e  number o f  po ts  l i f t e d  was 
n o t  dramatic.  The land ings  increased by 36% over t h e  1980-81 season ( f rom 112 
t o  174). The CPUE dropped from 35 crabs per  p o t  dur ing  t h e  1980-81 season t o  28 
crabs per  p o t  f o r  t h e  1981-82 f i s h e r y  (Table 34), t h e  second lowest  i n  9 years. 

Crab Weight: 

Average crab we igh t  f o r  t he  Chignik  Management D i s t r i c t  was 1.09 kg du r i ng  t h e  
1980-81 and the  1981-82 seasons (Table 34). I t  was the  lowest  average we igh t  
i n  our  9 years o f  catch s t a t i s t i c s  i n  t h e  Chignik  Management D i s t r i c t .  

Eastern A leu t i ans  Management D i s t r i c t  

The Eastern A leu t ians  Management D i s t r i c t  extends from t h e  l o n g i t u d e  o f  Scotch 
Cap l i g h t  on t h e  eas t  t o  172' west l ong i t ude  exc luding t h e  waters of t h e  Ber ing 
Sea n o r t h  o f  Cape Sar iche f  (F igu re  18). 

To ta l  Harvest:  

The 1982 Tanner crab catch i n  t he  Eastern A leu t ians  Management D i s t r i c t  was about 
11% h ighe r  than the  1981 catch because o f  b e t t e r  rec ru i tmen t  and a s l i g h t  inc rease 
i n  e f f o r t .  The t o t a l  1982 ha rves t  was 335.5 mt  which was the  f i f t h  h i g h e s t  i n  9 
years of catch s t a t i s t i c s  (Table 36). The number o f  vessels  i nvo l ved  i n  t h e  1982 
f i s h e r y  reached an a l l  t ime h i g h  of 31, however, e f f o r t  has n o t  increased drama- 
t i c a l l y  over  t h e  pas t  3 o r  4 years (29 vessels  f ished i n  1981, Table 36).  

Pot L i f t s  and Landings: 

Pots 1 i f t e d  f o r  t h e  1982 f i s h i n g  season was another reco rd  a t  30,109 (Table 36). 
Th is  was a 28% increase i n  e f f o r t  over t h e  1981 season when 21,771 po ts  were 
l i f t e d .  Landings t o t a l e d  138 f o r  t h e  D i s t r i c t  i n  1982 compared t o  119 i n  1981. 
The ca tch  per  u n i t  of e f f o r t  was 11 crabs i n  1982, t h e  lowest  CPUE i n  9 years  o f  
s t a t i s t i c s ,  b u t  o n l y  one crab pe r  p o t  l e s s  than the  1981 season. The CPUE has 
been s t e a d i l y  d e c l i n i n g  s ince  the  1977 season when t h e  catch pe r  p o t  was 51 crabs 
(Table 36). 

Crab Weight: 

Average crab we igh t  i n  t he  Eastern A leu t i ans  Management D i s t r i c t  had been cons tan t  
a t  1.39 kg du r i ng  t h e  1979 through 1981 seasons ; however, i n  1982 t h e  average 
dropped t o  a low o f  1  .OO kg/crab (Tab1 e 36). This  low equaled t h e  prev ious  low 
observed i n  1975 when no s i z e  l i m i t  f o r  Tanner crab was i n  e f f e c t .  



Table 36. Nine y e a r  comparison o f  Tanner crab,  Chionoecetes b a i r d i ,  catch 
s t a t i s t i c s  f o r  t h e  Eastern Aleut ians Management D i s t r i c t  by f i s h i n g  
season, 1974 through 1982. 

Year Vessels Landings No. o f  Crabs1 Metric tons1 Pots Li f ted  Avg. w t  ( k g )  CPUE 

1974 6 14 21 9,539 226.2 - 1.09 6 0 

1975 2 2 32,612 32.6 758 1 .OO 4 3 

1976 8 13 219,166 242.3 4,646 1.09 4 7 

1977 12 48 572,792 590.3 11,300 1.04 5 1 

1978 14 185 1,076,144 1,101.8 27,863 1.04 3 9 

1979 2 0 174 542,081 580.6 18,618 1.09 29 

1980 18 107 352,819 402.0 18,04n 1.09 20 

1981 29 119 264,238 296.8 21 ,771 1.09 12 

1982 3 1 138 332,260 335.5 30,109 1 .OO 11 

l Deadloss included. 



Western A1 eut ians Management D i s t r i c t  

The Western A leu t ians  Management D i s t r i c t  inc ludes a l l  waters west o f  172" west 
l ong i tude  and south o f  the  l a t i t u d e  o f  Cape Sar ichef  (F igure  18) .  

To ta l  Harvest: 

F ish ing  i n  the  Western A leu t ians  Management D i s t r i c t  f o r  Tanner crab was u s u a l l y  
done i n  con junc t ion  w i t h  the red  k i n g  crab f i s h e r y  and most vessels d e l i v e r e d  
both species. For t he  1982 f i s h i n g  season, however, t he  Tanner and k ing  crab 
opening dates d i d  n o t  co inc ide.  The Tanner crab season d i d  n o t  begin u n t i l  15 
January. Despi te the  l a t e r  opening date  f o r  Tanner crab i n  t he  Western A leu t i ans  
Management D i s t r i c t  a  record h igh harvest  o f  380.4 mt was achieved (Table 37). 
This  harves t  was more than double the  prev ious h igh  o f  153.0 mt landed i n  1980. 
The number o f  vessels harvest ing crab dur ing  the  1982 season was the  h ighes t ,  a t  
17, i n  t he  9 years o f  f i s h i n g  s t a t i s t i c s .  The 1980 f i s h i n g  season had the  prev ious 
record w i t h  10 vessels f i s h i n g  (Table 37). 

Pot L i f t s  and Landings: 

To ta l  vessels f i s h i n g  t h e  Western A1 eut ians  Management D i s t r i c t  increased i n  1982 
as d i d  the  amount o f  e f f o r t  they expended. Pot l i f t s  increased t h r e e f o l d  over t he  
1981 season t o  a h igh  of 21,910 (Table 37). The CPUE rose i n  1982 t o  17 crabs per  
pot.  Despi te t h e  increased e f f o r t  t h e  1982 CPUE was f o u r  crabs per  po t  h i g h e r  
than the  1981 season. E i t h e r  crab recru i tment  i n t o  the  f i s h e r y  was good o r  t he  
f l e e t  expanded i t s  e f f o r t s  i n t o  areas of the  Western A leu t ians  Management D i s t r i c t  
which received l ess  f i s h i n g  e f f o r t  i n  past years, o r  a combination o f  the  two. 

Crab Weight: 

Average crab weight f o r  the  Western A leu t ians  Management D i s t r i c t  remained con- 
s t a n t  a t  1.04 kg f o r  the  l a s t  f i v e  seasons (Table 37). 

ABUNDANCE AND DISTRIBUTION OF BLACK MAT SYNDROME 

I n t r o d u c t i o n  

Over 99,000 male and female Tanner crab have been examined f o r  t h e  presence o f  
Black Mat Syndrome (BMS) , Tr i chomar i s  invadens, i n  t he  Westward Region du r ing  the  
pas t  3 years, 1980-1982. This  p rev ious l y  u n i d e n t i f i e d  genus of ascomycete has been 
known t o  i n f e c t  c e r t a i n  species o f  t he  genus Chionoecetes, s ince  the  Alaskan f i s h -  
e ry  began i n  1961. The disease i s  seen p r i m a r i l y  on Chionoecetes bairdi,  b u t  t he re  
i s  evidence t h a t  i t  does e x i s t  on Chionoecetes op i l i o  and Chionoecetes tanneri  from 
the Ber ing Sea and Western A leu t i an  Is lands  (F igure  18).  

The i n i t i a l  d e s c r i p t i o n  of BMS was done by  Van Hyning and Scarborough i n  1973 
(Van Hyning and Scarborough 1973). They i n c o r r e c t l y  i d e n t i f i e d  i t  as the  s o i l  
born microfungus, Phoma f i m e t i .  Ralph Brown o f  ADF&G a l s o  d i d  some e a r l y  abun- 
dance and d i s t r i b u t i o n  work w i t h  BMS and publ ished t h i s  data i n  an In fo rmat iona l  
L e a f l e t  i n  1971 (Brown 1971 ). He found up t o  75% o f  t he  male crabs i n  s p e c i f i c  
areas o f  Kodiak t o  be i n f e c t e d  w i t h  BMS. 



Table 37. Nine year  comparison o f  Tanner crab, Chionoecetes b a i r d i ,  catch  
s t a t i s t i c s  f o r  t h e  Western A leu t ians  Management D i s t r i c t  by f i s h -  
i n g  season, 1974 through 1982. 

Year Vessels Landings No. o f  Crab1 M e t r i c  tons1 Pots L i f t e d  Avg. w t .  (kg) CPUE - 
1974 7 12 31,079 32.6 2,390 1.04 13 

1975 1 1 1,216 1.5 2 5 1.27 49 

1976 2 2 24,977 28.2 67 1 1.13 37 

1977 ----- No f i sh ing - - - - -  

1978 6 7 103,190 107.7 2,700 1.04 38 

1979 6 9 84,129 89.5 4,730 1.04 18 

1980 10 12 147,843 153.0 5,952 1.04 25 

1981 9 23 95,102 100.1 7,327 1.04 13 

1982 17 43 364,164 380.4 21,910 1.04 17 

Deadloss included. 



I n  the  e a r l y  desc r ip t i on  and d i s t r i b u t i o n  work done w i t h  BMS the  on ly  problem 
noted was the  tendency of the  b lack t a r l i k e  nodules encrus t ing  t h e  crab s h e l l  
break o f f  i n t o  the  meat wh i l e  processing, c reat ing  an a e s t h e t i c a l l y  i n f e r i o r  
product and o f t e n  a reduced p r i c e  pa id  t o  t h e  fishermen. The disease was known 
t o  be h i g h l y  area-spec i f i c  so i t  could be avoided i f  processors d i d n ' t  want t o  
buy it. 

I t  i s  now ev ident  from work done by Sparks and H i b b i t s  (1979) t h a t  the  pathology 
o f  the  disease has greater  imp l i ca t i ons  than p rev ious l y  thought. The syndrome 
has been found t o  invade n o t  on l y  t h e  carapace b u t  most of t he  i n t e r n a l  organs 
c rea t ing  d e b i l i t a t i o n .  I t  i s  a l so  h i g h l y  suspect of being a m o l t  i n h i b i t a n t  and 
perhaps l e t h a l  i n  many cases. This recent  f i n d i n g  on the poss ib le  impact o f  t he  
disease on t h e  hea l th  o f  t he  Tanner crab l e d  t o  t h i s  ongoing study o f  the  abun- 
dance and d i s t r i b u t i o n  o f  BMS. 

Ma te r ia l s  and Methods 

Three c o l l  ec t i on  methods have been used t o  sample Tanner crabs i n  t h e  Westward 
Region f o r  the  presence o f  BMS. 

I n i t i a l l y  random samples were c o l l e c t e d  from commercial catches de l i ve red  t o  t h e  
Kodiak processing p lan ts .  Dockside samples have been used t o  d i s t i n g u i s h  BMS i n  
the  reg ion s ince t h e  1980 commercial season. Samples were se lec ted from t h e  
Kodiak, Chigni k, and South Peninsula Management D i s t r i c t s  (F igure  18). A1 1 com- 
merc ia l  samples were pot  caught l e g a l  s ized male crabs. 

A d d i t i o n a l l y  crab specimens have been examined f o r  BMS on the  ADF&G annual k ing  
and Tanner crab popu la t ion  index surveys s ince 1980 i n  the  Kodiak area and 1981 
i n  the  South Peninsula area. Crabs from these surveys were obta ined by f i s h i n g  
2.1 x 2.1 m commercial s t y l e  pots f i shed  a t  predetermined s ta t i ons .  The data 
from the  1980 Kodiak pot  survey was obtained by o n l y  one o f  t he  two vessels con- 
duct ing the  survey so the  r e s u l t s  a re  f o r  t h a t  p o r t i o n  of t h e  c ru ise .  

The f i n a l  source of data f o r  t he  BMS study was the  Tanner crab t r a w l  surveys. 
Crabs were captured i n  bottom tows made w i t h  a 400 mesh eastern o t t e r  t r a w l  which 
was towed f o r  30 minutes a t  each s t a t i o n  f ished.  The nor thern  She l i ko f  S t r a i t  
area o f  Kodiak was surveyed i n  1980-1982 and the  Chignik Management D i s t r i c t  was 
surveyed i n  1981 and 1982. The t rawl  method o f  co l  1 e c t i n g  crab samples most 
segments o f  t he  popu la t ion  whereas the  po t  survey and commercial catches p r i -  
m a r i l y  sample l ega l  s i z e  males. The smal lest  crabs captured on any o f  t h e  p o t  
surveys were about 60 mm (carapace wid th)  compared t o  9 mm i n  t h e  t r a w l  caught 
samples . 
Tanner crabs were noted as having BMS i f  t h e  b lack t a r l i k e  nodules o f  Trichomaris 
invaaens were observed v i s u a l l y  on t h e  external  surface o f  t h e  crab. No judgment 
was made as t o  the  ex ten t  o f  t h e  i n f e c t i o n .  

Resu 1 t s  and D i  scussi on 

It has been found t h a t  t he  best  way t o  discuss t h e  r e s u l t s  was t o  compare each 
sampling method as a separate study s ince we had m u l t i p l e  years o f  sampling f o r  
each method. It was a l so  best  t o  t r e a t  t he  males and females separate ly .  



The commercial samples taken from the Kodiak Management D i s t r i c t  s ince 1980 t o  
1982 exh ib i ted  t h e  h ighest  incidence o f  BMS. The sample s izes  were very  small 
i n  1980 w i  t h  on ly  1,400 l e g a l  s ized males examined (Table 38 and Figure 2) .  
These samples represented n ine  schools and the  percentage i n f e c t i o n  ranged from 
0% t o  65%. The most heav i l y  i n f e c t e d  schools seen t h a t  year were schools 10 
and 12 from the  nor theast  sec t ion  o f  t he  i s l a n d  and schools 22 and 30 from the  
southern end o f  Kodiak Is land.  

Commercial catch sampling continued through the 1981 season when 7,240 1 egal 
males from t h e  Kodiak Management D i s t r i c t  and one sample o f  103 crabs from the  
Chigni k Management D i s t r i c t  were examined (Table 38). The Kodiak samples were 
from 18 crab schools and showed s i m i l a r i t i e s  w i t h  the  1980 samples. The most 
h e a v i l y  diseased schools i n  1980 were the  most i n f e c t e d  areas i n  1981. The off- 
shore schools of t he  nor theast  sec t ion  were again the  h o t  spots (schools 10, 12, 
and 14). School 30 from t h e  o f f sho re  southwest sec t ion  was h e a v i l y  diseased a t  
24.1% i n f e c t i o n  (Table 38). The one commercial sample o f  103 crabs from the 
Chigni k Management D i s t r i c t  had 4.9% BMS. 

The 1982 commercial catch samples i n  the  Kodiak Management D i s t r i c t  were s i m i l a r  
i n  s i z e  t o  the  1981 samples and inc luded many o f  the  same schools (Table 38). 
Overa l l  inc idence o f  BMS went down i n  1982, though the  same schools t h a t  were 
h i g h l y  diseased i n  1980 and 1981 a l so  were the  h o t  spots i n  1983. It has become 
c l e a r  t h a t  BMS i s  r e l a t i v e l y  area s p e c i f i c  w i t h  the  h ighes t  inc idence o f  t he  
disease occur r ing  i n  o f f sho re  schools o f  Tanner crabs. The bay schools o f  Kodiak 
a re  v i r t u a l l v  devoid o f  t he  disease. The Island-wide occurrence o f  BMS ranged 
from 26.4% i n  1980 t o  4.0% i n  1982 (Table 38). Each school has t o  be looked a t  
i n d i v i d u a l l y  year  t o  year f o r  best  comparisons. Schools 10, 12, and 14 (Table 38) 
have a r e l a t i v e l y  h igh occurrence o f  BMS f o r  a l l  years sampled. Schools 22 and 
30 on t h e  south end of Kodiak I s land  are  a l so  major BMS areas. 

Pot survey observat ions on BMS were i n i t i a t e d  i n  1980 and have cont inued each year. 
I n  1980 t h e  Kodiak p o t  survey was conducted by two vessels, one o f  which took BMS 
data. The survey observed crabs from n ine crab schools and 4,484 male Tanner 
crab were examined (Table 38). School 14 had a sample s i z e  o f  690 crabs and 53.5% 
were diseased. The o f f sho re  schools, 22 and 30, a t  t he  south end o f  Kodiak I s land  
had 54.0% and 35.5% in fec t i on ,  respec t i ve l y .  The 1981 Kodiak po t  survey sampled 
10,375 male Tanner crabs. The h ighest  BMS occurrence i n  1981 was found i n  school 
12 w i t h  45.0% i n f e c t i o n .  The crab group w i t h  the  h ighest  percentage of BMS was 
t h e  p o s t - r e c r u i t  l e g a l  crabs w i t h  18.3% (Table 39). I t  i s  i n t e r e s t i n g  t o  note 
t h a t  94.3% of a l l  t h e  very o l d s h e l l  age crabs had BMS (Table 39). The disease 
has been found on the  o l d s h e l l  and very  o l d s h e l l  age crabs more o f t e n  than on new- 
she1 1 crabs. 

The 1982 Kodiak Management D i s t r i c t  p o t  survey sampled 21,022 crabs o r  about 
tw ice  t h a t  o f  t he  1981 survey (Table 38). The D i s t r i c t - w i d e  BMS occurrence of 
6.0% was lower than e i t h e r  the 1980 o r  1981 surveys. The o f f sho re  schools t h a t  
showed heavy i n f e c t i o n  ra tes  w i t h  BMS i n  1980 and 1981 were, f o r  t he  most pa r t ,  
a l s o  t h e  most h e a v i l y  i n f e c t e d  dur ing  the  1982 survey. I n  1982, 882 o f  t h e  1,262 
males w i t h  BMS captured (70%) were o l d s h e l l  crabs (Table 40). The sublegal o ld -  
s h e l l  crabs showed t h e  h ighes t  percentage occurrence o f  BMS i n  1982 w i t h  pre- 
r e c r u i t  f ou rs  e x h i b i t i n g  100% BMS and p r e - r e c r u i t  threes 76.9%. Sample s izes  of 
these smal ler  crabs were very small. 



Table 38. Percent occurrence o f  B lack Mat Syndrome by d i s t r i c t  and school f o r  the  1980-82 male Tanner crab, 
Chionoecetes bairdi, sampling e f f o r t s  i n  t h e  Westward Region. 

Kodiak Management D i s t r i c t  1980 Comn. Catch 1981 Comn. Catch 1982 Corm. Catch 1980 Trawl Survey 1981 Trawl Survey 1982 Trawl Survey 1580 Pot Survej, 1981 Pot Survey 19%' Pot Survey 

School No.' 

M a m t  Bay 5 
Por t l ock  6 
Chiniak Bay 9 
Marmot Gu l l y  10 
Outer Ilannot Gu l l y  12 
Chiniak Gu l l y  14 
Two Headed 17 
UgakIBarnabas 18 
Easts ide Other 19 
Horse's Head 20 
A l i t a k  Bay 2 1 
S. T r i n i t y  ls lands 22 
Coc~pass Rose 30 
Southwest Other 3 1 
I k o l  i k / A l  i t a k  34 
Semidi Is lands 35 
Uyak Bay 38 
South I la in land 39 
KupreanofIUganik 40 
Nor th Wainland 41  
West Afognak 42 

No. % BM No. X 8M No. % E M  No. % 81.1 No. % 01.1 

I TOTAL 1.400 26.4 7,240 11.3 5,743 4.0 3,234 2.2 2,860 4.0 6,965 1.7 4,484 25.2 10.375 9.0 21,022 6.0 

Ph ign i k  Management 
D i s t r i c t  To ta l  - 103 4.9 - 2.517 2.5 3,079 1.6 

South Peninsula 
Management D i s t r i c t  
Tota l  

See F igu re  2 f o r  school l o c a t i o n .  



Table 39. Number o f  male Tanner crabs, Chionoecetes bai rd i ,  cap tu red  by s i z e  and age group by exoske le ta l  age 
and percen t  occurrence of B lack  Mat Syndrome, 1981 Kodiak Management D i s t r i c t  p o t  survey. 

Number o f  Crabs Number w i t h  B lack Mat Percent  w i t h  B lack  Mat 
Group N 0  VO T o t a l  N 0  V 0  To ta l  N 0  VO T o t a l  

P re - rec ru i  t Fours 

Pre- r e c r u  i t Threes 

P re - rec ru i  t Twos 

P re - rec ru i  t Ones 

I 
Recru i  t Lega ls  

a3 

?' Pos t - r e c r u i  t Legal s  

To ta l  Legals  

To ta l  Males 

% o f  To ta l  



Table 40. Number o f  male Tanner crabs, Chionoecetes b a i r d i ,  captured by s i z e  and age group by exoske le ta l  age 
and percent occurrence o f  Black Mat Syndrome, 1982 Kodiak Management D i s t r i c t  p o t  survey. 

Number of Crabs Number w i t h  Black Mat Percent w i t h  Black Mat 
Group N 0 VO Tota l  N 0 VO To ta l  N 0 V 0 To t a  1 

P re - rec ru i t  Fours 5 2 0 7 0 2 C1 2 0.0 100.0 0.0 28.6 

Pre- recru i  t Threes 6 9 13 0 82 6 1 r) 0 16 8.7 76.9 0.0 10.5 

P r e - r e c r u i t  Twos 1,027 697 11 1,735 39 229 4 272 3.8 32.9 36.4 15.8 

Pre- recru i  t Ones 6,107 2,396 43 8,546 116 551 29 81 2 1.9 23.0 67.4 9.5 

Rec ru i t  Legal s 8,848 NA NA 8,848 178 N A N A 178 2.0 NA NA 2.0 
I 
03 
CO 
I 

Post - recru i  t Legals 1,214 562 28 1,804 7 90 1 98 0.6 16.0 3.6 5.4 

To ta l  Legals 10,062 562 28 10,652 185 9 0 1 276 1.8 16.0 3.6 2.6 

To ta l  Males 17,270 3,670 82 21,022 346 882 3 4 1,262 2.0 24.0 41.5 6.0 

% o f  To ta l  82.2 17.5 0.4 100.0 27.4 69.9 2.7 10n.0 ) 



Female Tanner crabs have been s tud ied  on th ree  consecut ive p o t  surveys. I n  t he  
Kodiak Management D i s t r i c t  t he  o v e r a l l  inc idence of BMS on female crabs has been 
high. I n  1980 the  BMS i n f e c t i o n  r a t e  was the  h ighes t  recorded w i t h  50.1% diseased 
crabs (Table 41 ).  The 1981 survey had 34.8% o f  the  females diseased (Table 42), 
w h i l e  i n  1982 on ly  22.5% were i n f e c t e d  (Table 43). The re1 a t i v e  occurrence has 
dec l ined each year  though the  inc idence was s t i l l  considerable i n  1982. Looking 
a t  very  o l d s h e l l  females, i t  i s  apparent t h a t  BMS i s  very  common. I n  1980 94.5% 
o f  t he  very o l d s h e l l  females had BMS (Table 41) w h i l e  i n  1981 100% had BMS (Table 
42). I n  1982 o n l y  25% were i n f e c t e d  (Table 43). However, t h e  1981 and 1982 sample 
s izes  were small w i t h  on l y  3 and 16 very o l d s h e l l  observed. I t  became even more 
ev ident  when the  o l d  and very  o l d s h e l l  females were summed up and compared t o  the  
newshell s. The newshell females had l e s s  than 10% BMS f o r  a1 1 years surveyed. 
I n  1981 about ha l f  o f  a l l  t h e  a d u l t  females recorded as barren (zero  percent  egg 
c l u t c h )  a l s o  had BMS and i n  1982 94.4% o f  the  barren females had the  disease. 

The South Peninsula Management D i s t r i c t  p o t  surveys recorded BMS data on the  1981 
and 1982 surveys. The inc idence among males was r e l a t i v e l y  low both years, as 
compared t o  t h e  Kodiak area, w i t h  on ly  0.8% i n f e c t i o n  i n  1981 and 2.1% i n  1982 
(Table 38). The s i z e  and age group data taken i n  1982 (Table 44) showed t h a t  
t he  pre- recru i  t one and pos t - recru i  t crabs were t h e  most h e a v i l y  in fec ted  groups 
w i t h  2.4% and 3.8% BMS, respec t i ve l y  (Table 44). I t  was i n  these two groups o f  
crabs t h a t  s k i p  mo l t i ng  was most comnon. 

Female Tanner crabs c o l l e c t e d  from t h e  South Peni,nsula p o t  surveys of 1981 and 
1982 a l s o  had r e l a t i v e l y  l i t t l e  BMS occurrence. During the  1981 (Table 45) sur-  
vey 8.9% o f  t h e  females were diseased w h i l e  4.0% had BMS i n  1982 (Table 46). I n  
1981 and 1982 on l y  the  very o l d s h e l l  females from the  South Peninsula survey had 
BMS. 

Tanner crab t raw l  surveys have been conducted i n  t he  nor thern  She l i ko f  S t r a i t  
area o f  Kodiak (F igure  2, School 41) s ince  1980. Resul ts  from these surveys have 
shown r e l a t i v e l y  low BMS inc idence among the  male Tanner crab popu la t ion .  These 
t r a w l s  p i c k  up a h igher  p ropo r t i on  of small s i z e  crabs than a r e  captured on p o t  
surveys which af fects the  r e s u l t i n g  o v e r a l l  inc idence o f  t he  disease recorded. 
The percentage inc idence o f  BMS f o r  the  1980, 1981, and 1982 nor thern  Shel ikof  
S t r a i t  male Tanner crab was 2.2%, 4.0%, and 1.72, r e s p e c t i v e l y  (Table 38). By 
comparing the  same s i z e  groups of crabs from consecut ive t raw l  surveys (Tables 47, 
48, and 49) i t  was ev ident  t h a t  the  pre- recru i  t one and pos t - rec ru i  t l e g a l  males 
were diseased t o  a g rea te r  ex ten t  than most o f  t he  o the r  groups. Also, t he  o l d  
and very o l d s h e l l  crabs were a f f e c t e d  more than the  newshells. I n  t h e  1980 and 
1982 surveys t h e  pos t - rec ru i  t l e g a l s  were the  most h e a v i l y  i n f e c t e d  w i t h  9.6% 
and 9.5% BMS, respec t i ve l y .  

Female Tanner crabs from the  Kodiak t r a w l  surveys had s i m i l a r  BMS occurrence f o r  
1980 and 1981 a t  8.7% and 9.2%, r e s p e c t i v e l y  (Tables 50 and 51), w h i l e  i n  1982 
the inc idence dropped t o  5.2% (Table 52). Sample s i zes  were s i m i l a r  each year  
and ranged from 2,455 t o  3,030 crabs. The very o l d s h e l l  female components were 
t h e  most h e a v i l y  diseased each year  w i t h  46.2%, 39.2%, and 19.9% BMS, respec t i ve l y .  
The newshell crabs consi s t e n t l y  showed the  1 eas t  amount o f  d i  sease (Tab1 es 50, 51 , 
and 52). 

Female crabs captured on the  1982 Kodiak t raw l  survey t h a t  were bar ren  (no ex te r -  
na l  eggs) t o t a l e d  60 crabs. O f  these, 23% had BMS. Most o f  these females were 



Table 41. Number o f  female Tanner crabs, Chionoecetes b a i r d i ,  measured by exoske le ta l  age and occurrence of 
B lack Mat Syndrome, i n  a p o r t i o n  o f  t h e  Kodiak Management D i s t r i c t ,  1980 Kodiak Management D i s t r i c t  
p o t  survey. 

Number crabs Number w i t h  B lack Mat 
Group FI 0 V 0 T o t a l  N 0 VO To t a  1 

Adul t s  194 321 165 680 10 222 156 388 15.2 69.2 94.5 57.1 
I 

Percent  w i t h  B lack Mat 
N 0 V 0 T o t a l  

Juveni 1 es 11 1 7 0 118 6 6 0 12 5.4 85.7 - 10.2 

To ta l  305 328 165 798 16 228 156 4n0 

% o f T o t a l  38.2 41.1 20.7 100.0 4.0 57.0 39.0 100.0 . 

5.2 69.5 94.5 50.1 



Table 42. Number of female Tanner crabs, Chionoecetes ba i rd i ,  measured by exoskel eta1 age and occurrence of 
Black Mat Syndrome, 1981 Kodiak Management D i s t r i c t  p o t  survey. 

Number crabs Number w i t h  Black Mat 
Group N 0 V O  To t a  1 M 0 VO Tota l  

Percent w i t h  Black Mat 
N 0 V 0 Tc ta l  

Juveni l e s  3 7 6 0 43 2 5 0 7 5.4 83.3 - 16.3 

Adu l ts  350 379 3 732 25 235 3 263 

% o f  To ta l  49.9 49.7 0.4 100.0 10.0 88.9 1.1 100.0 J 

7.1 62.0 100.0 35.9 

Tota l  387 385 3 775 27 240 3 2.70 7.0 62.3 100.0 34.8 



Table 43. Number of female Tanner crabs ,  Chionoecetes b a i r d i ,  measured by exoskeletal  age and occurrence of 
Black Mat Syndrome, 1982 Kodiak Management D i s t r i c t  pot survey. 

Juveni 1 e s  16 0 0 16 2 9 0 2 112.5 0.0 0.0 12.5 
I 

Number crabs Plumber with Black Mat 
Group N 0 VO Total N 0 V 0 Total 

Percent with Black Mat 
N 0 V 0 Total 

Adul t s  638 1,260 16 1,914 62 367 4 433 

Total 654 1,260 16 1,930 64 367 4 435 

% of Total 33.9 65.3 0 . 8  100.0 14.7 84.4 0.9 10Q.O 

9.7 29.1 25.0 22.6 

9 .8  29.1 25.0 22.5 



Table 44. Number of male Tanner crabs ,  Chionoecetes b a i r d i ,  measured by s i z e  and age group by exoskeletal 
age and occurrence of Black Mat Syndrome, 1982 South Peninsula Management D i s t r i c t  pot survey. 

Number Crabs Number with Black Flat Percent with Black Mat 
Group N 0 VO Total N 0 V O  Total N 0 VO Total  

P re - rec ru i t  Fours 2 0 0 2 0 0 0 0 0.0 0.0 0.0 0 .0  

Pre-recrui t Threes 5 1 1 7 0 0 0 0 0.0 0.0 0.0 0.0 

Pre-recrui  t Twos 71 50 4 6 167 0 0 2 2 0 .0  0.0 4.3 1 .2  

Pre-recrui t Ones 339 497 342 1,178 0 7 2 1 2 8 0.0 1.4 6.1 2.4 

Recrui t  Legal s 666 N A N A 666 r3 FIA N A 0 0.0 N A N A 0 . 0  

& P o s t - r e c r u i t  Legals 149 446 137 7.32 0 2 5 3 2 8 0.0 5.6 2.2 3.8 
f 

Total Legals 815 446 137 1,398 0 25 3 28 0 .0  5.6 2.2 2.0 

Total Males 1,232 994 526 2,752 0 3 2 2 6 58 0.0 3.2 4.9 2.1 

% of Total 44.8 36.1 19.1 100.9 O . n  55.2 44.8 190.0 



Table 45. Number of female Tanner crabs, Chionoecetes baird i ,  measured by exoskel eta1 age and occurrence 
o f  Black Mat Syndrome, 1981 South Peninsula Management D i s t r i c t  p o t  survey. 

Juveni 1 es 13 0 0 13 0 0 0 0 10 .0  - - 0.0 

Number crabs Number w i t h  Black Mat 
Group N 0 V 0 To ta l  N 0 V 0 To ta l  

Percent w i t h  Black Mat 
N 0 VO To ta l  

% o f  To ta l  5.0 11.2 83.8 100.0 0.Q 0.0 100.9 100.0 I 

Adul t s  - 2 34 254 290 0 0 2 7 27 

To ta l  15 34 254 303 0 0 27 27 

0.0 0.0 10.6 9.3 

0.0 0.0 10.6 8.9 



Table 46. Number of female Tanner c rabs ,  Chionoecetes ba i rd i ,  measured by exoskeletal  age and occurrence 
of  Black Mat Syndrome, 1982 South Peninsula Management D i s t r i c t  pot survey. 

Juveni 1 e s  7 0 0 7 0 0 I) 0 19.0 r3.0 0.0 0.0 
I 

Number c rabs  Number with Black Mat Percent  with Black Mat 
Group N 0 V O  Total N 0 V 0 Total 

% of Total 8.9 4.4 86.7 100.0 0.0 0.0 100.0 100.0 ] 

N 0 V O  Total 

Adults 40 23 455 518 0 0 21 21 0.0 0.0 4.6 4.1 



Table 47. Number of male Tanner c rabs ,  Chionoecetes bai rd i ,  measured by s i z e  and age group by exoskeletal  
age and occurrence of  Black Mat Syndrome in  northern Shelikof S t r a i t ,  1980 Kodiak Management 
D-istrict  trawl survey. 

Number Crabs Number with Black Mat Percent with Black Mat 
Group N 0 VO Total N 0 VO Total N 0 VO Total 

Pre-recui t Fours 1,226 6 0 1,232 19 3 0 2 2 1.5 50.0 - 1.8  

Pre- recru i  t Threes 640 7 0 6a7 3 0 n 3 0 .5  0.0 - 0.5 

Pre-recrui  t Twos 521 27 1 549 4 6 0 10 0 .8  22.2 0 .0  1 . 8  

Pre-recrui  t Ones 497 160 15 6 72 2 19 1 22 0 .4  11.9 6.7 3.3 

Recrui t  Legals 230 - - 230 1 - - 1 0.4 - - 0.4 

I Post-recrui  t Legal s 18 112 6 136 0 10 3 13 0.0 8 .9  50.0 
V 

9.6 
I 

Total Legals 248 112 6 366 1 10 3 14 0.4 8.9 50.0 3.8 

Total Males 3,132 312 22 3,466 29 38 4 7 1 0.9 12.2 18.2 2.0 

% of Total 90.4 9.0 0.6 100.0 40.8 53.5 5.6 100.0 



Table 48. Number of  male Tanner c rabs ,  Chionoecetes ba i rd i ,  measured by s i z e  and age group by exoskeletal  
age and occurrence of Black Mat Syndrome in  northern Shelikof S t r a i t ,  1981 Kodiak Management 
D i s t r i c t  trawl survey. 

Number Crabs Number with Black Mat Percent with Black Mat 
Group N 0 VO Total N 0 V 0 To t a  1 N 0 VO Tota l  

Pre-recrui  t Fours 61 3 1 0 61 4 7 1 9 8 1.1 100.0 - 1.3 

Pre-recrui  t Threes 7 38 2 9 740 2 6 1 0 27 3 .5  50.0 - 3.6 

Pre-recrui  t Twos 462 40 4 506 12 18  3 3 3 2.6 45.0 75.0 6.5 

Pre-recrui  t Ones 372 154 11 537 3 2 6 4 33 0 .8  16.9 36.4 6.1 

Recruit Legal s 275 N A N A 275 0 - - 0 0.0 - - 0.0 

$ Post- recru  i t Legal s 3 6 6 1 1 9 8 0 3 0 3 0.0 4.9 0.0 3.1 
?' 

Total Legals 31 1 6 1 1 373 0 3 0 3 0.0 4.9 0.0 0.8 

Total Males 2,496 258 17 2,770 48 4 9 7 1 04 1 .9  19.0 41.2 3.8 

% of Total  90.1 9 .3  0.6 100.0 46.2 47.1 6.7 100.0 1 



Table 49. Number of male Tanner c rabs ,  Chionoecetes ba i rd i ,  measured by s i z e  and age group by exoskeletal  
age and occurrence of  Black Mat Syndrome i n  northern Shelikof S t r a i t ,  1982 Kodiak Management 
DSstrict trawl survey. 

Number Crabs Number with Black Mat Percent  with Black Mat 
Group N 0 VO Total N 0 V 0 Total PI 0 VO Total 

P re - r ec ru i t  Fours 81 9 8 0 827 2 8 0 10 0.2 100.0 - 1.2 

Pre- recru i t Threes 992 2 4 6 1,022 4 17 5 26 0.4 70.8 83.3 2.5 

P re - rec ru i t  Twos 1,138 115 12 1,265 3 17 7 2 7 0 .3  14 .8  58.3 2.1 

Pre-recrui  t Ones 1,612 197 34 1,843 7 17 11 35 0.4 8.6 32.3 1.9 

634 N A N A 634 5 N A N A 5 N A N A 0 .8  0 .8  Recrui t  Legal s 
I 

7 1 7 6 8 N A 3 4 7 N A 155 4.4 66.7 9.5 Post-recrui  t Legals 
I 

Total Legals 705 76 8 789 5 4 .4 13 0.7 5.3 50.0 1.6 

Total Males 5,266 420 60 5,746 2 1 6 3 77 111 0.4 15.0 45.0 1.9 

% of Total 91.6 7.3 1.1 100.0 18.9 56.8 24.3 100.0 1 



Tab1 e 50. Number s f  female Tanner crabs, Chionoecetes ba i rd i ,  measured by exoskel eta1 age and occurrence 
of Black Mat Syndrome in  northern She1 i kof S t r a i t ,  1980 Kodiak Management D i s t r i c t  trawl survey. 

Number crabs Number w i t h  Black Mat 
Group N 0 VO Total N 0 V 0 Total 

Percent w i t h  Black Hat 
N 0 V O  Total 

Juveniles 1,555 3 0 1,558 21 1 0 22 1.4 33.3 - 1.4 

Adul t s  298 270 329 897 2 37 152 191 

Total 1,853 273 329 2,455 23 38 152 213 

% o f  Total 75.5 11.1 13.4 100.0 10.8 17.8 71.4 10Q. 0 

0 .7  13.7 46.2 21.3 

1.2 13.9 46.2 8.7 



Tab1 e 51 . Number o f  femal e Tanner crabs, Chionoecetes b a i r d i  , measured by exoskel e ta1 age and occurrence 
of B lack Mat Syndrome i n  no r t he rn  She l i ko f  S t r a i t ,  1981 Kodiak Management D i s t r i c t  t r a w l  survey. 

Number crabs Number w i t h  B lack Plat 
Group N 0 V 0 T o t a l  N 0 V 0 To ta l  

Percent  w i t h  B lack  Mat 
N 0 V 0 T o t a l  

Juven i les  1,338 13 0 1,351 23 11 0 34 

Adu l ts  607 540 199 1,346 13 123 7 8 214 

To ta l  1,945 553 199 2,697 36 134 78 248 

X o f  T o t a l  72.1 20.5 7.4 100.0 14.5 54.0 31.5 100.0 

1.7 84.6 - 2.5 

2.1 22.8 39.2 15.9 

1.9 24.2 39.2 9.2 



Table 52. Number of female Tanner crabs, Chionoecetes ba i rd i ,  measured by exoske le ta l  age and occurrence 
o f  B lack Mat Syndrome i n  no r the rn  She1 i k o f  S t r a i t ,  1982 Kodiak Management D i s t r i c t  t r a w l  survey. 

Juveni 1 es 1,082 18 0 1,100 6 17 0 23 10.6 94.4 0.0 0.1 
1 

Number crabs Number w i t h  Black Yat 
Group N 0 VO To ta l  N 0 VO To ta l  

Percent w i t h  Black Mat 
PI 0 VO To ta l  

To ta l  1,743 1,066 221 3,030 8 107 44 159 10.5 10.0 19.9 5.2 
I 

Adu l ts  661 1,048 221 1,930 2 90 44 136 

% o f  T o t a l  57.5 35.2 7.3 100.0 5.0 67.3 27.7 100.0 I 

0.3 8.6 19.9 7.0 



ve ry  01 dshe l l  animals and t h e  barrenness may o r  may n o t  be r e l a t e d  t o  the  pre- 
sence o f  BMS. 

Chignik  Management D i s t r i c t  t r aw l  surveys were conducted i n  1981 and 1982. The 
o v e r a l l  BMS occurrence f o r  male Tanner crabs i n  Chignik  was much lower than i n  
Kodiak. I n  1981 o n l y  2.5% o f  t h e  males had the  disease and i n  1982 i t  dropped 
t o  1.6% (Tables 53 and 54). Sample s izes  were large,  2,517 and 3,079 crabs, 
and inc luded most s i z e  groups o f  the  populat ion.  S i m i l a r  t o  t he  Kodiak Manage- 
ment D i s t r i c t  the  1981 survey was unusual i n  t h a t  the  p r e - r e c r u i t  two crabs had 
the  h ighes t  occurrence o f  BMS w i t h  7.3% (Table 53). I n  1982 the  p r e - r e c r u i t  ones 
showed the  h ighes t  occurrence a l though t h e  3.9% inc idence was r e l a t i v e l y  low 
(Table 54). 

Female Tanner crabs from the  Chignik  t raw l  surveys seem t o  be v i r t u a l l y  uninfected 
by BMS (Tab1 es 55 and 56). I n  1981 on l y  1.3% o f  t h e  females were diseased. I n  
1982 i t  dropped t o  0.6%. The very few crabs t h a t  d i d  have the  disease (14 i n  1981 
and 7 i n  1982) were almost e n t i r e l y  o l d  o r  very  o l d s h e l l  a d u l t  females. 

We a r e  p lann ing  t o  cont inue our observat ions on the  inc idence and d i s t r i b u t i o n  of 
Black Mat Syndrome on the Tanner crab and hope t o  a1 so de f ine ,  exper imenta l l y ,  
the  degree t o  which the  disease may a f f e c t  the  a b i l i t y  o f  Tanner crabs t o  m o l t  
successfu l ly .  

SUMMARY 

A p i l o t  t r a w l  survey program, i n i t i a t e d  i n  1980, t o  assess Tanner crab popula- 
t i o n s  cont inued du r ing  1983. The North Mainland f i s h i n g  sec t i on  o f  t he  no r the rn  
She l i ko f  S t r a i t  area o f  the  Kodiak Management D i s t r i c t  was surveyed f o r  t h e  t h i r d  
year.  The Chignik  Management D i s t r i c t  was sampled f o r  the  second t ime w h i l e  pre-  
l i m i n a r y  surveys were conducted i n  t h e  Uyak and Uganik Bay areas of t he  Kodiak 
Management D i s t r i c t .  I n  terms o f  crab catch, many more crabs were captured on 
the  1982 survey than were caught dur ing previous e f f o r t s  i n  t he  North Mainland 
f i s h i n g  sec t i on  and the  Chignik  Management D i s t r i c t .  Sampling e f f o r t  i n  1982 was 
approximately equal t o  t h a t  i n  1980 i n  t h e  North Mainland f i s h i n g  sect ion,  however, 
i t  was considerably h igher  than the  1981 e f f o r t  i n  t h e  same area. E f f o r t  i n  1982 
was h igher  than the  e f f o r t  expended dur ing  1981 i n  the  Chignik  Management D i s t r i c t .  
In format ion was gained on small s ized (<  115 mm CW) crabs which was one o f  t h e  
main ob jec t i ves  o f  the  experimental t r aw l  program. Recruitment p r e d i c t i o n s  f o r  
subsequent commercial f i s h e r i e s  have been substant ia ted  i n  some areas and years 
by commercial f i she ry  data w h i l e  they have proven t o  be problemat ic  i n  o the r  areas 
and seasons. The female p o r t i o n  o f  t he  popu la t ion  seems t o  be i n  a hea l thy  s ta te ,  
i n  the  areas surveyed, w i t h  regard t o  reproduct ive  p o t e n t i a l .  A number o f  prob- 
lems have come t o  l i g h t  which must be addressed i n  the  fu tu re .  How many tows do 
we need t o  adequately assess the  popu la t ion? How c r i t i c a l  i s  w i t h i n  -s t ratum tow 
d i s t r i b u t i o n  when survey accuracy needs t o  be mainta ined from year  t o  year? How 
can we improve o r  s tandardize our  a b i l i t y  t o  s h e l l  age crabs from year  t o  year? 
What i s  the  b e s t  way t o  v e r i f y  survey r e s u l t s  du r ing  t h e  subsequent commercial 
f i s h e r y ?  

Populat ion indexing surveys us ing  po ts  were conducted i n  t h e  Kodiak and South 
Peninsula Management D i s t r i c t s  i n  1982. I n  Kodiak, more crabs were captured 



Table 53. Number of male Tanner c rabs ,  Chionoecetes ba i rd i ,  measured by s i z e  and age group by exoskeletal  
age and occurrence of Black Mat Syndrome, 1981 Chigni k Management D i s t r i c t  trawl survey. 

Number Crabs Number with Black Mat Percent  with Black Mat 
Group N 0 VO Total N 0 V 0 Total N 0 VO Tota l  

41 8 0 0 41 8 1 - - 1 - - 0.2 0 .2  Pre- recru i  t Fours 

132 2 0 134 4 2 - 6 3.0 100.9 P r e - r e c r u i t  Threes - 4.5 

374 64 0 438 9 23 - 32 2.4 35.9 P re - rec ru i t  Twos - 7.3 

Pre-recrui  t Ones 775 161 0 936 3 17 - 2 0 0 .4  10.5 - 2.1 

495 N A N A 49 5 1 - - 1 0.2 - Recrui t Legal s - 0.2 

I 2 8 68 0 9 6 0 3 0 3 0.0 3.1 0.0 
0 

3.1 -I Post - recru i  t Legals 

523 6 8 0 59 1 1 3 - 4 0.2 4.4 ' ~ o t a l  Legals - 0.7 

Total Males 2,222 295 0 2,517 18 4 5 - 63 0.8 15.3 - 2.5 
I 

% of  Total 88.3 11.7 0.0 100.0 28.6 71.4 0.0 100.0 1 



Table 54. Number of male Tanner c rabs ,  Chionoecetes bairdi, measured by s i z e  and age group by exoskeletal  
age  and occurrence of Black Mat Syndrome, 1982 Chignik Management D i s t r i c t  trawl survey. 

Number Crabs Number with Black Mat Percent w i t h  Black Mat 
Group N 0 VO Total N 0 V O  Total N 0 VO Total 

P r e - r e c r u i t  Fours 650 0 0 650 0 0 0 0 0.0 0.0 0.0 0.0 

Pre-recrui  t Threes 232 2 1 235 9 2 1 3 0.0 1OO.Cl 100.0 1 . 3  

Pre-recrui  t Twos 233 35 'I 268 0 9 0 9 0.0 25.7 0.0 3.4 

Pre-recrui  t Ones 544 215 15 774 5 23 2 3 0 0.9 10.7 13.3 3.9 

Recrui t  Legals 907 N A N A 907 1 P4A N A 1 0.1 NA N A 0.1 

I - Post - recru i  t Legal s 
0 

121 115 9 245 0 4 1 5 0.0 3 .5  11.1 2.0 
cn 
I 

Tota l  Legals 1,028 115 9 1,152 1 4 1 6 0.1 3.5 11.1 0 .5  

Tota l  Males 2,687 367 25 3,079 6 3 8 4 48 0.2 10.4 16.0 1.6 

% of To ta l s  87.3 11.3 0 . 8  100.0 12.5 79.2 8 .3  100.0 I 



Table 55. Number of female Tanner c rabs ,  Chionoecetes bairdi, measured by exoskeletal  age and occurrence of 
Black Mat Syndrome, 1981 Chigni k Management D i s t r i c t  trawl survey. 

Number c rabs  Plumber with Black Mat Percent with Black Mat 
Group N 0 V 0 Total N 0 V 0 To t a  1 N 0 V 0 Total 

Juveni 1 es 501 0 0 501 1 0 0 1 0.2 0 0 0.2 

Adults 97 489 4 590 1 11 1 13 1.0 2.2 25.0 2.2 

Total 598 489 4 1,091 2 11 1 14 0 .3  2.2 25.0 1 . 3  

% o f  Total 54.8 44.8 0.4 190.0 14.3 78.5 7.1 100. 0 



Table 56. Number of  female Tanner c rabs ,  Chionoecetes bairdi, measured by exoskeletal  age and occurrence of 
Black Mat Syndrome, 1982 Chignik Management D i s t r i c t  trawl survey. 

Number crabs Number with Black flat Percent with Black Mat 
Group N 0 VO Total N 0 VO Total 1.1 0 VO Total 

Juveni 1 es 770 0 0 770 0 0 0 0 0.0 0.0 0.0 0.0 

Adul t s  60 322 23 405 0 4 3 7 0.0 1 .2  13.0 1.7 

Total 830 322 23 1,175 0 4 3 7 0.0 1.2 13.0 0.6 
I 

% of Total 70.6 27.4 2.0 100.0 0.0 57.1 42.9 100.0 1 



than i n  any survey year since 1977. E f f o r t  was 1,721 p o t  1 i f t s  which i s  c lose t o  
the  1,683 po t  l i f t  average o f  the  l a s t  s i x  surveys. A l l  stocks o f  l e g a l  s i z e  
crabs showed increases i n  r e l a t i v e  abundance between 1981 and 1982. Island-wide 
the  percent increase i n  the  l ega l  populat ion o f  crabs was subs tan t ia l  (+121%). 
The increase was accounted f o r  by good recru i tment  s ince t h e  r e l a t i v e  abundance 
o f  p o s t - r e c r u i t  l ega l  s i z e  crabs cont inued t o  decl ine.  Kodiak female reproduct ive  
p o t e n t i a l  was apparent ly  i n  a hea l thy  s t a t e  i n  1982. The r e l a t i v e  abundance o f  
p r e - r e c r u i t  one males was the  h ighes t  since the 1976 survey and would suggest con- 
t inued improvement o f  the  Tanner crab resource i n  the  Kodiak area. I n  t h e  South 
Peninsula Management D i s t r i c t  a l l  categor ies o f  crabs sampled showed dec l ines  i n  
r e l a t i v e  abundance. F ish ing e f f o r t  was somewhat lower than i n  the  past  2 years. 
The r e l a t i v e  abundance o f  t h e  l ega l  s i z e  p o r t i o n  o f  t h e  popu la t ion  was s i g n i f i -  
c a n t l y  lower i n  1982 compared w i t h  t h e  1981 survey (-52%). The female p o r t i o n  of 
t he  popu la t ion  seemed t o  be reproduct ive ly  heal t h y  i n  1982. Future rec ru i tmen t  
f o r  t he  South Peninsula Management D i s t r i c t  looks poor a t  present. 

Observations on t h e  1982 commercial f i s h e r y  i n  the  Kodiak Management D i s t r i c t  
showed a 17% increase i n  t h e  harvest  over the  1981 catch. The number o f  vessels 
f i s h i n g  a l so  increased by 17% wh i le  the  number o f  pots l i f t e d  showed a 32% increase. 
The Chignik Management D i s t r i c t  catch i n  1982 showed a 10% decl i n e  over the  pre- 
v ious y e a r ' s  harvest  desp i te  an 87% increase i n  the  number o f  vessels f i s h i n g  and 
a 9% increase i n  t h e  number o f  pots l i f t e d  dur ing the commercial season. The 
South Peninsula Management D i s t r i c t  commercial harvest  i n  1982 was 39% h igher  than 
the  previous year. F ish ing  e f f o r t  i n  1982 was considerably h ighe r  than i n  1981 w i t h  
a 57% increase i n  the  number o f  vessels p a r t i c i p a t i n g  i n  the  f i s h e r y  and a 36% 
increase i n  the  number o f  pots l i f t e d .  The 1982 harvest  i n  t h e  Eastern A leut ians  
Management D i s t r i c t  was 13% h igher  than the  1981 catch. The number o f  vessels 
increased by 7% whi 1 e the  number o f  po t  1 i f t s  showed a 38% increase over t h e  1981 
e f f o r t .  The Western A leut ians  Management D i s t r i c t  catch i n  1982 was t h e  h i s t o r i c a l  
h igh i n  the  d i s t r i c t .  F ishing e f f o r t  was much h igher  than i n  1981 w i t h  the  number 
of vessels increas ing by 99% and the  number o f  pots l i f t e d  dur ing  the  season show- 
i n g  a 199% increase. 

Studies on Black Mat Syndrome ( T r i c h o m a r i s  i n v a d e n s )  have shown a h i g h l y  area 
s p e c i f i c  inc idence o f  i n f e c t i o n .  The disease i s  no t  found a t  a l l  on crabs from 
c e r t a i n  bay areas w h i l e  crabs from of fshore  areas may show an i n f e c t i o n  r a t e  as 
h igh  as 60%. The disease i s  more common i n  the  Kodiak Management D i s t r i c t  than i n  
the  Chignik o r  South Peninsula Management D i s t r i c t s .  The incidence genera l l y  showed 
decl ines i n  a l l  areas i n  1982. 
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Appendix Table 1 . Trawl record ,  1982 Westward Region t r a w l  surveys. 

Trawl S t a r t i n g  P o s i t i o n  Compass Time Towed Depth-fms Seas Swel l  
Number MolDaylYr . Loran C 1  Heading M i  n.  AT F t .  F t. Comments 

No r th  Main land (Kodiak Management D i s t r i c t )  

0 - 2  0 - 2  
2  - 4  2 - 4  
2 - 4  2 - 4  
2 - 4  2 - 4  
2  - 4  2 - 4  - - Abandoned 
0 - 2  0 - 2  - - Abandoned 
2 - 4  2 - 4  
2 - 4  2 - 4  
2 - 4  2  - 4  
0 - 2  0 - 2  
0 - 2  0 - 2  
2 - 4  4 - 6  
2  - 4  4  - 6  Hung up-Abandoned 
2 - 4  4 - 6  
2 - 4  2 - 4  
2 - 4  2 - 4  
2 - 4  2 - 4  
0 - 2  0 - 2  
2 - 4  6 - 8  
4 - 6  6 - 8  
2 - 4  2 - 4  
4 - 6  6 - 8  
0 - 2  2 - 4  
0 - 2  2 - 4  
0 - 2  2 - 4  
0 - 2  2 - 4  
2 - 4  2  - 4  
2 - 4  2 - 4  
2 - 4  2 - 8  



Appendix Table 1. Trawl record, 1982 Westward Region t raw l  surveys (cont inued).  

Trawl S t a r t i n g  P o s i t i o n  Compass Time Towed Depth-fms 
Number Mo/Day/Y r . Loran C 1  Heading Min. Avg . 
Ugani k Bay (Kodiak Management D i s t r i c t )  

Uyak Bay (Kodiak Management D i s t r i c t )  

38  08 02 82 324751 4361 77 350 30 8 2 
I 

i Chigni  k (Chigni k Management D i s t r i c t )  
W 

Seas 
F t .  

Swell 
F t .  Commen t s  

0 - 2  Hung up 
0 - 2  

0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
0 - 2  
2 - 4  
8 - 10 
4 - 6 Mudded down-Abandont 
2 - 4  
6 - 9  



Appendix Table 1. Trawl record,  1982 Westward Region t r a w l  surveys (cont inued) .  

Trawl 
Number 

5 8 
5 9 
6 0 
6 1 
62 
63 
64 
6 5 
6 6 
6 7 
68 

1 69 = 70 
f 71 

7 2 
73 
7 4 
7 5 
76 
7 7 
78 
79 
80 
81 
82 
83 
54 
85 
86 
87 
88 

S t a r t i n g  P o s i t i o n  
Loran C 1  

Compass 
Heading 

270 
000 
290 
250 
280 
090 
225 
225 
210 
270 
2 70 
225 
270 
01 0 
000 
135 
31 0 
150 
180 
31 5 
000 
150 
343 
340 
020 
020 
030 
270 
000 
31 5 
31 5 

Time Towed 
Min. 

3 0 
30 
2 5 
15 
30 
30 
3 0 
3 0 
30 
3 0 
3 0 
30 
3 0 
30 
3 0 
3 0 
30 
3 0 
30 
30 
30 
30 
30 
30 
30 
3 0 
3 0 
30 
30 
3 0 
30 

Depth-fms Seas 
Avg . F t .  

Swell 
F t .  Commen t s  

6 - 8  
4 - 6  
2 - 4  
2 - 4 Hung up-Abandoned 
4 - 6  
2 - 4 
4 - 6  
4 - 6  
4 - 6  
2 - 4  
2 - 4  
2 - 4  
2 - 4  
2 - 4  
2 - 4  
2 - 4  
2 - 4  
4 - 6  
4 - 6  
4 - 6  
2 - 4  
0 - 2  
2 - 4  
4 - 6  
6 - 8  
8 - 10 
8 - 10 
4 - 6  
2 - 4  
2 - 4  
2 - 4  



Appendix Tab1 e 1 . Trawl record, 1982 Westward Reg i o n  t raw l  surveys (cont inued) . 

Traw 1 S t a r t i n g  P o s i t i o n  Compass Time Towed Depth-fms Seas 
Number MolDaylYr . Loran C' Heading Min. Avq. F t .  

Uyak Bay (Kodiak Management D i s t r i c t )  

Ugani k Bay (Kodiak Management D i s t r i c t )  

112 08 16 82 3231 15 435883 045 3 0 79 2 - 4  

Swell 
F t .  Comnen t s  

2 - 4  
0 - 2  
2 - 4  
0 - 2  
4 - 6  
2 - 4  
2 - 4  
2 - 4  
4 - 6  
4 - 6  
4 - 6  
2 - 4 
2 - 4  
4 - 6  
4 - 6  
2 - 4  
4 - 6  

0 - 2  
0 - 2  
2 - 4  
2 - 4  
0 - 2  
4 - 6  
4 - 6 Bad bottom-Abandoned 
4 - 6  

ILoran readings were f requen t l y  erroneous i n  bays and inshore  areas as w e l l  as per iods when the  t r a n s m i t t e r  
s t a t i o n  was having problems of an unspeci f ied nature.  Tow loca t i ons  as depicted on the var ious f igures  i n  
t h i s  r e p o r t  were p l o t t e d  by radar  and should be considered accurate. 
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